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S one comes to the end of the third decade 
of the Era of the Surgeon Physiologist 
he finds that volumes have been written 
relating to the application of basic phys- 

iological concepts to clinical surgery. Water-salt 
regulation, and acid-base balance have been re- 
duced to simple rules and chemical equivalents. 
Shock and dehydration are now measured in 
terms of specific gravity and by hematocrit index. 
Yet, with all these developments and advances, 
one of the most life-sustaining and life-giving 
agents, oxygen, has been neglected by most sur- 
geons. 


HISTORY 


Galen (180 A.D.) taught that the blood leaving 
the right ventricle passed through the “artery 
like” vein to the lungs, mixed with the air to form 
the “vital spirits” (28). During the lifetime of 
William Harvey (1578-1657) respiration was con- 
sidered the cooling system for the blood. Boyle, 
in 1666, demonstrated that without air, life is im- 
possible. John Mayow, in 1674, established the 
true principles of the physiology of respiration, 
and described the “nitro-aereal spirit” in the air 
and its absorption by the blood in the lungs (22). 
In 1774, this “‘spirit”’ was isolated in pure form by 
Priestly and called dephlogisticated air (24). 
Lavoisier, in 1777, also isolated the gas in pure 
form, named it oxygen, and taught that it com- 
bined with carbon to form carbon dioxide and 
produce, by this reaction, animal heat (18). Fol- 
lowing the work of Priestly and Lavoisier, oxygen 
was hailed as a panacea for all the ills of man and 
thus it was not long before oxygen therapy fell 
into disrepute. Interest in oxygen from a thera- 


peutic standpoint was revived during the World 
War by the work of Barcroft, Haldane, Hunt, 
Dufton, Stokes, and others. 

The physiology of respiration. In presenting the 
subject of anoxia in a “clinical’’ journal and to a 
purely clinical group one may be justified in de- 
scribing briefly the physiological mechanisms of 
respiration. 

Le Gallois, in 1882, described and established 
the site of the respiratory center in the medulla 
(19). This center, the follatio reticularis, which is 
located in the floor of the fourth ventricle, is a 
loosely arranged group of nerve cells with inter- 
communicating fibers and with an abundant 
vascular supply. The centers are connected di- 
rectly with the principal efferent and afferent 
nerve pathways, and with fibers from the carotid 
and aortic bodies through the vagus and the 
cranial nerves. They are under both reflex and 
chemical control. The basic cause of rhythmicity 
is found in the blood itself, and it is now certain 
that the two centers continue their intermittent 
discharges when all sensory nerves are severed. 
Although basic rhythm rests upon chemical fac- 
tors in the blood, the rate and duration of their 
motor discharges are continually influenced by 
sensory impulses pouring into the medulla over 
the afferent nerve pathways (Figs. 1 and 2). 

The most powerful of these are the sensory 
impulses which arise in the lungs themselves. 
In 1868, Hering and Breuer (6, 16) described 
sensory receptors (Fig. 3) in the smooth muscle 
spindles in the walls of the bronchioles throughout 
the lungs, which are mechanically stimulated by 
lung inflation and muscle stretch, and send a 
series of impulses to the respiratory centers 
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through the vagus. The rate of impulse dis- 
charge increases as inflation and _ stretching 
progress. The central effect of impulses arriving 
from these lung receptors is to stop the activity 
of the respiratory centers. The outflow of motor 
impulses to the inspiratory muscles is cut short by 
the sensory impulses from the inflating lungs, 
which increase in intensity as inspiration pro- 
ceeds. Finally, the sensory impulses literally 
smother and inhibit the motor activity of the 
centers, inspiration ceases, and expiration begins. 
Thus the lung is protected against overinflation 
by its intrinsic “governor” mechanism, just as 
the brain is guarded against excessively high 
blood pressure by the carotid sinus mechanism at 
its vascular gateway. 

The carotid-sinus reflex is second in importance 
to the Hering-Breuer reflex. Two distinct sen- 
sory-nerve pathways arise in or near the sinus, 
their fibers reaching the medulla over the ninth 
and tenth cranial nerves (Fig. 2). In the arterial 
wall lie receptors which are stimulated by the 
stretching of rising blood pressure. In the ca- 
rotid bodies near by and receiving arterial blood 
through small and abundant vessels lie other 
receptors influenced only by the chemical changes 
in the blood itself (carbon dioxide-hydrion con- 
centration, oxygen lack). This dual system 
plays an important réle in the mechanism of 
respiration. As changes in the blood occur or 
blood pressure rises (from any cause) nerve im- 
pulses travel up to the respiratory centers and 
partially or completely suppress their rhythmic 
activity. The effect of rising blood pressure is in 
the same direction as the effect of lung inflation. 
As the blood pressure rises the depth of inspira- 
tion decreases. If the blood-pressure rise con- 
tinues, respiration ceases (apnea) to recur only 
when the blood pressure begins to fall. As the 
blood pressure is further lowered, respiration in- 
creases in rate and amplitude. 


CHEMICAL FACTORS IN RESPIRATION 


Both the carotid and aortic bodies, recently 
discovered chemoreceptors, represent persistent 
remnants of an old chemoreceptor system found 
in the gills of our marine ancestors. They were 
formerly associated with the vascular “arches” 
rising through the gills from the aorta, and appear 
in the human body as vestigial organs during 
embryonic life, greatly modified to form the 
aortic arch and carotid arteries of the adult. The 
chemoreceptors (corpus carotidus and corpus 
aorticus) cling to them in the two regions and 
shift their function from the fluid of the external 
environment to the arterial blood of the internal 


environment. They consist essentially of glomus 
tissue, or thin-walled sinusoidal spaces without a 
muscular coat, but the walls contain many nerve 
endings which are sensitive to chemical and pres- 
sure changes. 

Heymanns and Schmidt and their coworkers 
have recently been able to distinguish between 
the mechanical receptors of the sinus wall and 
the chemical receptors of the carotid bodies (27). 
The two sensory receptor systems, although an- 
atomically near together (Fig. 2), are entirely inde- 
pendent of each other in function and do not 
necessarily act at the same time. The principal 
chemical factors affecting the carotid bodies 
themselves are carbon-dioxide tension, altera- 
tions of the hydrion concentration of the blood, 
and oxygen lack. 

Increased carbon-dioxide. The gas carbon-di- 
oxide is intimately involved in the chemical con- 
trol of respiration. High blood carbon-dioxide 
tension has its major effect directly on the respira- 
tory center, but also has a direct chemical effect 
upon the carotid bodies. The rhythmic activity of 
the respiratory centers depends upon a number of 
chemical factors (V.S.). Into this equilibrium 
carbon dioxide enters in a very important way, 
and while it is not the sole blood-borne chemical 
agent involved, it is, by far, the most important. 
Since carbon dioxide is being continually pro- 
duced in all living cells it is constantly being 
formed in the neurons themselves, and when in 
concentration in these cells, its effect will depend 
on the rate of blood flow through these nerve 
centers. When the flow is rapid and carbon 
dioxide is readily dissipated, respiration becomes 
slow and shallow. When the blood flow is slow, 
the reverse occurs. 

Blood-borne carbon dioxide may come to the 
respiratory centers from other organs, e.g., from 
muscles during exercise when lactic-acid of the 
blood operates as a secondary chemical stimulant. 
Furthermore, the blood vessels of the medulla 
are sensitive to both carbon dioxide and oxygen 
lack and, in common with other blood vessels of 
the brain, dilate in response to both. As mus- 
cular activity continues, the blood flow through 
the respiratory centers increases and the acid 
condition of the nerve cells is somewhat relieved 
(second wind). 

Oxygen lack. The great increase in rate and 
depth of respiration at high altitudes is well 
known. This is a further example of chemical 
stimulus. It occurs at the very time when over- 
ventilation causes carbon dioxide to be rapidly 
blown out of the blood and when the latter is 
rapidly turning alkaline (pH 7.8). So the hy- 
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Fig. 1. Principal reflex pathways involved in the control 
of respiratory movements. Sensory nerves in red, motor 
nerves in black.! 


perpnea cannot be due to the cardon dioxide or 
other acids, but to the direct effect on the carotid 
body of oxygen lack when the oxygen of the air 
falls to 13 per cent or less. This corresponds to 
an altitude of about 11,000 feet. Sensory dis- 
charges travel to the medulla over fibers of the 
ninth cranial nerve and these impulses are in- 
creased as oxygen lack becomes more extreme. 
This stimulates the respiratory centers and respi- 
ration increases rapidly in rate and amplitude. 
The value of this mechanism is obvious: the oxy- 
gen tension in the alveoli is raised, and the supply 
to the blood maintained. If bilateral denervation 
of the carotid bodies is performed, the oxygen 
pressure in the lungs and blood may be reduced 
to the point of asphyxia and death with relatively 
little effect on the respiratory movements. 


‘From Amberson and Smith. Williams & Wilkins Co. Permission to 
reproduce extends only to this issue of INTERNATIONAL ABSTRACT OF 
SURGERY (SURGERY, GYNECOLOGY AND OBSTETRICS). 
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Fig. 2. Smooth muscle spindle in wall of bronchiole.? 


TRANSPORT OF THE RESPIRATORY GASES 


The transport system of the respiratory gases 
is one of those fascinating and amazing mecha- 
nisms of mammalian physiology which words are 
inadequate to appraise. It is unique and wonder- 
fully efficient in its correlated interdependent 
factors: 

1. The properties of hemoglobin (chemical and 
physical). 

2. The construction of the red blood cell itself. 

3. The oxygen diffusion gradient. 

4. The “give and take” relationship of carbon 
dioxide and oxygen in the tissues and in the lungs. 

“The more hemoglobin is studied the more 
precisely do its properties conform to those of 
the ideal respiratory pigment... . In the in- 
terior of the red blood cell it exists in a world all 
its own. By this device, nature has at one stroke 
increased the efficiency both of the blood and of 
the hemoglobin” (Joseph Barcroft, 2). Hemo- 
globin is the carrier of the reserve supply (19.5 
per cent by volume) of oxygen of the blood, and 
the remainder (about .5 per cent by volume) is in 
simple physical solution in the plasma. From 
this latter source all oxygen is delivered to the 
tissue cells, and all oxygen combined with hemo- 
globin in the reserve must enter into solution 
with the blood plasma before being available for 
cellular respiration. The constancy of this oxy- 
gen volume in physical solution (.5 per cent) 
and its efficient maintenance is, therefore, of 
paramount importance. 


2From Larsell and Dow. Am. J. Anat. 1933, Vol. 52. (The Wistar 
Institute of Anatomy and Biology.) 
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Fig. 3. Sensory pathways affecting the respiratory centers. (From Best and Taylor. Williams & Wilkins Co.) 


Each red blood cell is like a little ship with its 
crew of 240,000,000 men (hemoglobin molecules) 
transporting 960,000,000 bales (oxygen mole- 
cules) on its journey through the blood stream 
to the tissues where it unloads one-third of its 
cargo and picks up new cargo (carbon dioxide) 
for the return voyage; it thus shuttles back and 
forth between the lungs and the tissues always 
carrying cargo to and from the living cells. 

This efficient transportation depends on the 
peculiar construction of the ship itself as well 
as the very nature (Fig. 4) of its crew. First of 
all, it is a relatively large ship (the S.S. R.B.C.) 
which carries a large crew of many small men 
(hb. molecules), each inherently capable of han- 
dling his four bales of cargo. The shape and con- 
struction of the ship give it a large surface for 
quick loading and unloading combined with con- 
siderable internal volume (90 cu. microns). The 
crew is imprisoned and cannot leave the ship, 
and so well guarded they cannot mutiny. The 
R.B.C. holds hemoglobin within its membrane 
so that it cannot escape into the plasma and be 
lost. The blood concentration of hemoglobin is 
thus maintained. As for the crew, each man has 
a truck (divalent ferrous iron) with the capac- 
ity of loading four bales into the ship at one time. 

Hemoglobin is a conjugated protein, its mole- 
cule consisting of four smaller units each with a 
molecular weight of 17,000. Each unit consists of 
the haem molecule (Fig. 5) containing a single 
atom of divalent ferrous iron (the truck), linked 


to a much larger colorless protein, globin. Each 
ferrous atom is able to hold a molecule of oxygen. 
Hence, each hemoglobin molecule can unite four 
oxygen molecules forming oxyhemoglobin. The 
hemoglobin of muscle has a higher affinity for 
oxygen than blood hemoglobin, but muscle 
hemoglobin loses carbon monoxide ten times as 
rapidly as blood hemoglobin although their 
affinities are about the same (3). The 960,000,000 
oxygen molecules carried by a single red cell will 
occupy aspace of 25.5 cu. microns of the oxygen, if 
they are taken from the cell and measured as gas. 
Since the whole red cell has a volume of go cu. 
microns, oxygen occupies a space of 35.5/g90 or 
approximately 4o per cent of the volume of the 
cell. In normal blood, each red blood cell is sur- 
rounded by an equal volume of plasma containing 
no hemoglobin and .5 cu. microns of oxygen in 
solution. In each 180 cu. microns of whole blood 
(go+90), therefore, we find 36 cu. microns in all. 
The oxygen then is 36/180 or 20 per cent of the 
volume of whole blood. These estimates closely 
agree with direct analytical data (e.g. Van Slyke 
method). The oxygen capacity of the blood then 
is 20 volumes per cent. This represents full ca- 
pacity or saturation under normal conditions. 
The oxygen content of the blood is rarely equal 
to its capacity and is often considerably less. 


OXYGEN DIFFUSION GRADIENT 


Under normal conditions there is a steep gradi- 
ent of oxygen pressure from the atmosphere 
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Fig. 4. Human red corpuscle 5625. Size of hemo- 
globin molecule drawn to same scale indicated by tiny dot 
within square at left below.? 


through the lungs descending steeply to the tissue 
cell. This can be represented by the flow of water 
from the great lakes to the sea (Fig. 6). This 
gradient is from 160 mm. of Hg in the atmos- 
phere, to too mm. of Hg in the alveolar air, and 
from 95 mm. of Hg in the aorta and arterial tree, 
down to 40 mm. of Hg in the capillary bed. This 
last drop from 95 mm. to 40 mm. of Hg in the 
capillary bed maintains the “head’’ which in- 
sures its delivery through the capillary wall into 
the tissue spaces, where it is taken up as free 
oxygen into physical solution (.5 per cent by 
volume) to be utilized by the tissue cells. In al- 
veolar air with oxygen pressure of 100 mm., hemo- 
globin is not fully saturated. The association 
value is 96 per cent (Fig. 7) of full saturation. 
As the arterial blood passes downward through 
the vessels, the “head”’ of gas steadily declines, 
and as it passes into the tissues it enters regions 
of active oxygen utilization and low oxygen pres- 
sure. In fact, the oxygen pressure in many 
organs and tissues is close to zero. 

The amount of oxygen actually in association 
with hemoglobin varies as the oxygen pressure is 
changed. A series of estimates made to show the 
relationship of the oxygen content of the blood 
at varying oxygen pressures may be “plotted” 
and is called a “dissociation curve” (Fig. 7). In 
other words, the dissociation curve, which could 


‘From Amberson and Smith. Williams & Wilkins Co. Permission to 
reproduce extends only to this issue of INTERNATIONAL ABSTRACT OF 
SURGERY (SURGERY, GYNECOLOGY AND OBSTETRICS). 


HE. 


2 
COOH COOH 


Fig. 5. Hemin. 


be more appropriately called an association 
curve, shows the degree of saturation of oxygen 
at the various pressure levels. This is of great 
practical importance in oxygen therapy as it 
will at once be noted that increased pressure 
rapidly increases the degree of saturation. The 
outstanding and more remarkable fact, however, 
is the ability of hemoglobin to combine with 
much oxygen even at low pressures. The amount 
of oxygen in combination is by no means directly 
proportional to the pressure of the gas. Hemo- 
globin picks up oxygen at low pressure and this 
property is of crucial physiological value (the 
crew is willing and will always load if cargo is 
available). It protects us against low oxygen 
pressures of high altitudes. 

In the capillaries the hemoglobin gives up 
about one-third of its oxygen before it reaches 
the thicker walled veins where further loss is 
prevented. The oxygen content of venous blood, 
therefore, has fallen to about 65 per cent satura- 
tion with a pressure of 35 mm. of Hg (Fig. 7). As 
the venous blood enters the lungs, the oxygen 
pressure rises again to 100 mm. of Hg. Hemo- 
globin is resaturated, after which the shuttle 
begins again. 
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Fig. 6. 


THE TRANSPORT OF CARBON DIOXIDE 


As a result of cellular oxidation, carbon dioxide 
gas is continually being formed in all living tis- 
sues and diffused into the blood. Arterial blood 
of man contains 44 volumes per cent and the 
venous blood of man 52 per cent by volume. 
This extra carbon dioxide (8 volumes per cent) is 
lost from the blood during its passage through 
the lungs. Hemoglobin is responsible for the 
transport of most of the carbon dioxide as only 
a small amount is carried in physical solution. 
Most of the carbon dioxide reacts chemically 
with hemoglobin. A small amount unites with 
the plasma proteins. The carbon dioxide at- 
taches itself to free amino (NH2) groups to form 
carbamino compounds. The largest part of the 
freshly generated carbon dioxide dissolves in the 
tissue fluid, passes into the capillary blood, and 
enters the red cell. Within the cell, part of it 
unites with water to form carbonic acid. It should 
now be recalled that hemoglobin, being a weak 
acid and having somewhat stronger acidic prop- 


erties when its iron atoms are combined with 
oxygen, exists in the red cell interior as potassium 
hemoglobinate, having combined with the cation 
(K) of the red cell interior. The carbonic acid 
then reacts with the KHb to form hemoglobin 
and potassium bicarbonate (KHb+H2CO;= 
HHb+KHCO;). This reaction is greatly fa- 
cilitated in three ways. First, hemoglobin losing 
part of its oxygen in the tissues becomes a 
weaker acid and less able to compete with the 
stronger carbonic acid for the base (K) of the 
red cell interior. Second, some of the bicarbonate 
ions newly produced within the red blood cells 
diffuse out through the cell membrane into the 
plasma. Since the cell membrane is not permeable 
to cations, the K ions cannot accompany them. 
Instead, chloride ions diffuse inward, exchange 
with the bicarbonate ions as they diffuse out until 
a new equilibrium is established across the cell 
membrane. The chloride shift is thus produced 
by the bicarbonate shift which is the driving 
force of the entire mechanism (Fig. 8)—the 
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PER CENT SATURATION 


O2 PRESSURE (IN MM. HG.) 
Fig. 7. Oxygen dissociation curve of human bloods.! 


chemical “give and take” relation of oxygen and 
carbon dioxide. Third, to go back to the simile 
of the little ship, there are members of the crew 
of entirely different size and character who loaf 
throughout the voyage until the end, and then 
when the ship begins to reload with return cargo 
they have a specific duty to perform. I refer to 
“carbonic anhydrase,” which I like to call the 
“stevedore enzyme.” Like all other enzymes, 
these little biological matchmakers have a specific 
personality and cause the reaction without en- 
tering into it and without gain (Heiratsvermitiler 
ohne honorar). Like all other enzymes, carbonic 
anhydrase is associated with a protein body and 
is specifically concerned with producing the re- 
action CO.+H:O0=H:CO;. This stevedore en- 
zyme lives only within the ship and with never a 
shore leave. When carbon dioxide gas enters 
the red blood cell, carbonic anhydrase immedi- 
ately acts to combine it with water to form car- 
bonic acid. The regular crew (hemoglobin) then 
takes ever. The carbonic acid reacts with po- 
tassium hemoglobinate to form bicarbonate and 
the shift begins as above described. When venous 
blood reaches the lungs, new oxygen unites with 
the hemoglobin and it becomes a stronger acid, 
better able to compete with carbonic acid for the 
potassium of the red cell interior. The stevedore 
functions once again to unload, undoes the match 
he has made, and the process is reversed. This 
occurs entirely within the red cell from whence 


'From Best and Taylor. Physiological Basis of Medical Practice. 
Wm. Wood & Co. 
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Between red cells and plasma 


In capillaries of tissues 
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C—A = carbonic anhydrase 
Fig. 8. Gaseous exchange in tissues and in lungs.” 


the carbon dioxide moves out through the cell 
membrane, then through the capillary walls of 
the alveoli. With each expiration, some of it is 
lost. Its pressure, however, always remains high 
in the alveolar air—4o mm. of Hg. Consequently 
only about 8 volumes per cent of the venous- 
blood carbon dioxide is lost in any one passage 
through the lungs (the amount depends on the 
circulation time in the lung). 

Each of the two respiratory gases influences 
the transport of the other. In the lungs, oxygen 
makes hemoglobin more acid so that it can 
break up bicarbonate and assist in the expulsion 
of carbon dioxide. In the tissues, carbon dioxide 
changes the dissociation curve of oxygen and 
assists in its unloading (Fig. 8). The higher the 
tension of carbon dioxide is in the blood, the 

*From Best and Taylor. Williams & Wilkins Co. 
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O: PRESSURE (IN MM. HG.) 


Fig. 9. Oxygen dissociation curve of human blood as in- 
fluenced by various pressures of carbon dioxide.! 


PER CENT SATURATION 


lower is the oxygen dissociation curve. The 
tendency to dissociate is increased in the tissues 
at the very place and time when passage of oxy- 
gen out of the blood is a physiological require- 
ment (The “give and take’ mechanism again). 


ANOXIA 


Life begins with anoxemia and ends with anoxia. 
It is anoxemia in the newborn that causes the 
first inspiratory gasp with which life begins, and 
it is anoxia that lulls life’s last effort in death. 
“Anoxia”’ signifies a deficiency in the supply of 
oxygen available to the cells of the body. “Anox- 
emia” signifies a lowered oxygen content of the 
blood. A definite understanding of this difference 
is an important practical consideration. Anoxia 
may exist without anoxemia (e.g., histotoxic), but 
anoxemia cannot exist without resultant anoxia. 


CLASSIFICATION OF ANOXIA (BARCROFT’S) (II) 


1. Anoxic anoxia is the type due to lowered 
alveolar oxygen tension (high altitudes, pneu- 
monia, pulmonary edema, respiratory depres- 
sion). The tension of oxygen in the arterial blood 
is decreased in proportion to the lowered alveolar 
oxygen tension. It is anoxia from a defect at the 
source, is frequently encountered in surgery, and 
is destructive in its effects. A sufficient “head” 
of oxygen is lacking. There is sufficient volume of 
oxygen, but tension is too low for efficient diffu- 
sion into tissue spaces. 


1From Best and Taylor. Physiological Basis of Medical Practice. 
Wm. Wood & Co. 


2. Anemic anoxia is that type due to decrease 
in the quantity of functioning hemoglobin. Both 
the tension and volume of oxygen are normal and 
adequate but the carriers are too few (anemia) 
or are otherwise occupied (methemoglobin). 
The defect is in the transport mechanism entirely. 
The crew is either insufficient in numbers or a 
part of the crew hasbeen laden with other and use- 
less cargo, e.g., carbon-monoxide poisoning, sul- 
phemoglobinemia. 

3. Stagnant anoxia is that type in which the 
blood volume is so reduced or its flow so slow 
that an inadequate oxygen supply to the tissue 
cells results. The rate of transfer of oxygen from 
the lungs to the tissues is so slow that the supply 
is exhausted before the journey’s end. The al- 
veolar oxygen tension is normal and there is ade- 
quate supply. Again the breakdown is in the 
transport system. The ship is fully loaded and 
all the crew aboard, each carrying his maximum 
load, but there is neither tide, nor wind, and the 
ship is “becalmed.” This type, very frequent in 
the surgical patient, is met with in shock, dehy- 
dration, and cardiac insufficiency. 

4. Histotoxic anoxia. Peters and Van Slyke (3) 
have added to Barcroft’s classification of anoxia 
a fourth or histotoxic type, in which the tissue 
cells are unable to utilize the available oxygen 
because of the presence of some poison which 
interferes with the mechanism of cellular respira- 
tion. There is no anoxemia. Oxygen volume and 
tension are normal and the transport mechanism 
is adequate. The ship is fully loaded, the crew in 
good order, and the sailing schedule on time. 
The cargo is delivered to its destination, but it 
cannot be utilized by the tissue cells. 

A brief consideration of cellular respiration will 
at once make clear the several ways in which 
certain poisons, e.g., cyanide, bring about this 
type of anoxia. Szent Gyorgyi, Dische, Meyer- 
hof, Parniss, and others (29) have in recent years 
added greatly to our knowledge of the mechanism 
of cell respiration. L. Corsan Reid (26) clarified 
and condensed this complicated process into 
simple graphic form in his “Stoker Furnace” 
system (Fig. 10). In his diagram, the heat- 
producing mechanism, the furnace, is compared 
with the biotic energy-producing mechanism, the 
living cell. If one compares a biotic energy-pro- 
ducing mechanism to a heat producing mecha- 
nism, then the food has for its counterpart the 
coal; the hydrogen atoms for their counterpart 
the carbon atoms; the food supply for the fuel bin; 
the enzymes, or dehydrogenases, are the loading 
chute; the four carbon dicarboxylic acids are the 
endless chain; the respiratory carriers are the 
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Fig. 10. A biotic energy production mechanism as com- 
pared to a heat energy production mechanism. (Anesthe- 


loaded buckets; the cytochrome is the furnace; 
the oxidases are the fan or bellows, the water 
is the ash; the carbon dioxide is the smoke; and 
the biotic energy has for its counterpart the heat 
energy. 

This machine may be wrecked by injury to any 
link in the chain. The dehydrogenases at either 
end of the endless chain may be interfered with 
so that there is no loading or unloading of the 
buckets, or the buckets themselves may be de- 
stroyed by the poison. A common example is 
sulfapyridine which competes with nicotinic acid 
for a place in the co-enzyme molecule. 

5. Combined form of anoxia. To the preceding 
four well-known types of anoxia, we would like 
to add, for emphasis, a fifth, the combined form. 
It is an important fact that several varieties of 
anoxia often exist at the same time. For ex- 
ample, the patient with shock from hemorrhage 
has both the anemic and the stagnant types. 
The patient with a very low hemoglobin and 
myocardial insufficiency has the anoxic type 
from pulmonary edema or congestion, the anemic 


sia in Relation to Cardiac Disease by L. Corsan Reid. J. 
Anesthesiology—in press.) 


type from too few carriers, and the stagnant type 
from the reduced cardiac volume output. In 
other words, mixed types of anoxia are common, 
and this is an important fact for consideration as 
a basis for therapy. 


EFFECTS OF ANOXIA 


“Anoxia not only stops the machine but 
wrecks the machinery” (Haldane, 9, 15). The 
effects of anoxia vary greatly and depend upon 
the degree of deficit and the rapidity of its induc- 
tion. It constitutes one of the gravest hazards 
to the surgical patient and one of the most dif- 
ficult problems for the surgeon. Of these hazards, 
the effect on the brain and the myocardium is 
the most serious. 

Central nervous system. Ganglionic nerve cells 
are more susceptible to oxygen deficit than any 
other cells of the body, and the effects of anoxia 
on the brain are profound and destructive. 

Reflexes are abolished if anoxia exists for a few 
seconds and coma ensues if the cerebral circula- 
tion is interrupted from six to eight seconds. 
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Brain cells are irreparably damaged if anoxia 
continues from eight to ten minutes. The cen- 
ters of the brain survive for a longer period, from 
twenty to thirty minutes, and the spinal centers, 
from forty to sixty minutes. Even moderate de- 
grees of anoxia produce headaches, visual dis- 
turbances, irrational states, delirium, and hyper- 
pyrexia, and if prolonged, coma and death. 
Coma supervenes when the oxygen saturation of 
the blood falls to 24 per cent or less. The brain 
cell needs only salt, glucose, and oxygen for its 
metabolism, but the latter two continuously. 

Recently, Thorner and Levy (30) of the School 
of Aviation Medicine, U.S. Army, have reported 
the results of their experiments showing the 
effects of sublethal periods of pure anoxia on 
cats and guinea pigs. Vascular and degenerative 
changes in the nerve cells of the cerebral cortex 
were described and depicted after immersion of 
the animals in pure nitrogen for various periods. 

Other observers have reported destruction of 
the cortex and basal ganglia, sclerosis of the 
pyramidal cells, and, in extreme cases, massive 
necrosis of the cortical layers (21, 8, 25). 

Cardiovascular system. The myocardial co- 
ordinating mechanism is extremely sensitive to 
oxygen lack and requires under normal conditions 
five times the amount of oxygen needed by skeletal 
muscle. During periods of great activity, the 
myocardium requires as much oxygen as the en- 
tire remainder of the body. Normal heart muscle 
requires an abundance of glycogen and large 
quantities of oxygen for its metabolism. The 
myocardium with fibrosis of its muscle and 
sclerosis of its vessels demands a greatly increased 
oxygen supply. 

Krogh (17) has pointed out that anoxia in- 
creases the permeability of the capillaries. This 
is an important consideration, especially in the 
stagnant type of anoxia, and greatly adds to the 
difficulty. There is a loss of blood volume with 
concentration of corpuscles in the capillaries and 
a reduced volume flow which further reduces the 
delivery of oxygen to the tissues, and thus a vi- 
cious circle is established. Krogh further states 
that the capillary stasis resulting from oxygen 
deficiency is irreversible after fifteen minutes. 
The need of early oxygen therapy is apparent. 
We find then that stagnant anoxia is a type met 
with most commonly and strikingly in cardio- 
vascular lesions, and in conditions of reduced 
blood volume (shock and dehydration) and low- 
ered cardiac output, existing both as cause and 
effect. 

If surgery is to be undertaken in the cardiac 
patient, with the possible addition of shock and 


dehydration, the hazard is great and the demand 
for oxygen extreme, and oxygen therapy in high 
value should be instituted early and continued 
for a long period. 

Respiratory system. Anoxemia here shows its 
first effects. There is at once an increased rate 
and amplitude of respiration. This reduces the 
alveolar and arterial carbon-dioxide tension and 
results in an increased affinity for oxygen (Boehr 
effect). Eventually the hyperpnea decreases the 
pulmonary ventilation, and shallow breathing 
and cyanosis develop along with mental dis- 
turbances, muscular inco-ordination, coma, and 
death. Concomitant with these respiratory ef- 
fects there is a steady gradual rise of blood pres- 
sure with increased pulse rate and variations in 
the volume of the individual beats. These vol- 
ume variations are irregularly spaced (the Brace 
syndrome (5) in anoxia, Fig. 11). 

When the heart can no longer sustain the in- 
creased volume output the blood pressure grad- 
ually falls as the aortic body reflex mechanism is 
brought into play. This picture differs from that 
produced by excess of carbon dioxide, in which 
there is a steep and rapid rise of blood pressure 
with an equally rapid descent as the hyperpnea 
rapidly throws out the excess carbon dioxide. 
In this syndrome there is a hard, bounding pulse 
gradually becoming softer as the blood pressure 
falls, but showing no variation in individual 
beats (Fig. 11). 

Gastro-intestinal system. The effect of anoxia 
on the gastro-intestinal tract is to produce 
nausea, vomiting, diarrhea, intestinal cramps, 
and distention. (These effects will be further dis- 
cussed under therapy.) The liver has the greatest 
reserve and greatest regenerative power of all the 
organs. Anoxia is destructive to both. Certain 
anesthetic agents produce hyperglycemia. (If 
the splanchnic nerve fibers to the liver are cut, 
hyperglycemia does not occur.) This is a defense 
mechanism and normally in the human subject 
(after general anesthesia) the blood sugar gradu- 
ally declines within a few hours, the restoration 
being brought about by cessation of the secre- 
tion of adrenaline and by the compensatory 
production of insulin. Gellhorn and Packer (13) 
have shown that anoxia greatly interferes with 
this restoration and constitutes an added hazard 
to the surgical diabetic. 

Anoxia and kidney function. It is well recog- 
nized that anoxemia is a part of all conditions 
which affect the blood supply of the kidney and 
a factor in the alteration of function produced by 
ischemia or by passive congestion. All those con- 
ditions which impair renal function—cardiac fail- 
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ure, dehydration, and toxic agents, are associated 
with stagnant or histotoxic anoxia. However, 
it should be emphasized that anoxemia, per se, 
directly impairs kidney function and leads to 
oliguria. Oxygen therapy greatly promotes 
diuresis. 

Anoxia in febrile states. With a rise of each de- 
gree of temperature, there is an increase in the 
basal metabolic rate of from +5° to +7°. This 
increased demand for oxygen is an important con- 
sideration in the surgical patient especially in pro- 
longed fevers, and in the toxic thyroid patient in 
whom a greatly increased demand for oxygen al- 
ready exists. 

Anoxia and acid-base balance. Normal acid- 
base balance cannot be maintained in the presence 
of anoxia. The mechanisms for the maintenance 
of acid-base balance are: 

1. The buffer system of the blood. 

2. Elimination of carbon dioxide by the lungs. 

3. Selective excretion of fixed acids by the kid- 
ney. 
Of these defense mechanisms, most important is 
the buffer action of the red blood cell itself (bi- 
carbonate shift). An adequate head of oxygen is 
required to effectively maintain this mechanism. 
Moreover, acid-base imbalance is most often asso- 
ciated with states of dehydration and hyper- 
pyrexia, in all of which anoxemia is an inherent 

art. 

: Anoxia and the adrenal cortex. The main func- 
tion of the adrenal cortex is to regulate the water 
and potassium-sodium ratio, the blood-sugar 
level, and the stability of the interstitial fluid. 
Anoxia greatly diminishes the output of desoxy- 
corticosterone. This fact plus the effect of anoxia 
on cellular respiration itself makes the effect of 
anoxemia on the adrenal cortex a pernicious one 
and one of the principal concerns of the surgeon 
in the maintenance of blood volume. 


THE CLINICAL PICTURE OF ANOXIA AND ITS 
EARLY DETECTION 


The surgeon is greatly indebted to the anes- 
thetist who not only has kept alive the interest 
and maintained the link between the work of Bar- 
croft, Haldane, and others in oxygen therapy dur- 
ing the World War, but has done most of the 
spade work in emphasizing the importance of the 
entire subject of anoxia and has taught us much 
regarding its recognition and treatment. 

No one sign or symptom is in itself an unfailing 
indicator of the onset of anoxia. The entire com- 
posite picture must be patched togetherand evalu- 
ated. In gradually developing anoxia under gen- 
eral anesthesia, there is an increase in rate and 
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Fig. 11. The Brace syndrome in anoxia. 


amplitude of respiration associated with a gradu- 
ally rising blood pressure and pulse rate with vari- 
ation in volume of the individual beats (Brace’s 
syndrome, Fig. 11). If anoxia continues, gradual 
fall of the blood pressure with rapid, shallow res- 
piration and feeble rapid pulse and, finally, coma 
and death result. The patient’s color is the last 
and least important consideration. Cyanosis is 
neither guide, index, nor criterion of anoxia. In 
fact, patients often die of anoxia without cyanosis. 
It depends not on the ratio of the amount of re- 
duced hemoglobin to oxyhemoglobin in the blood, 
but upon the absolute amount of reduced hemo- 
globin present. Normal blood contains 15 mgm. 
of hemoglobin per too c.cm. When 5 or more 
mgm. per roo c.cm. are reduced hemoglobin, 
cyanosis appears. The woman with a bleeding 
fibroid with a hemoglobin of 30 per cent dies of 
anoxia “pure white.”’ She has not enough hemo- 
globin to produce a maximum 5 mgm. per 100 
c.cm. and cyanosis does not appear even in death. 
On the other hand, the man with polycythemia 
vera who has a hemoglobin of 120 and 10 million 
red blood cells is cyanosed at all times and yet 
is without anoxia. He has plenty of oxygen and 
plenty of carriers but more than 5 mgm. of hemo- 
globin exists as reduced hemoglobin at all times 
and he is constantly cyanotic. 

In severe rapidly developing anoxia the effects 
are immediate and rapid increase in the respira- 
tion and pulse, rapid rise of the blood pressure, 
muscular twitching, convulsions, cardiac inhibi- 
tion, fall of the blood pressure, coma, and death. 
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OXYGEN THERAPY 


General considerations. Unfortunately, it is all 
too common to find surgeons indifferent to or un- 
aware of the great value of oxygen therapy. If 
interested at all, the verbal order is given without 
specific direction as to concentration, rate of flow, 
or method of administration. It is apparently 
not realized by them that many of the most used 
methods of administration, the funnel and the 
nasal tubes, can deliver only from 40 to 50 per 
cent oxygen and a good deal of this volume is lost 
in the surrounding atmosphere. 

Other surgeons seem to believe with the lay- 
man that the oxygen tank is to be dragged in only 
when the patient is in extremis and the family 
gathered for the demise. This group, which for- 
tunately is growing smaller, seems to believe that 
the main virtue of oxygen is to make dying easier 
and that the main indication for its use is the 
death rattle. 

Dangers of oxygen therapy. In normal experi- 
mental animals and in normal human subjects, 
the inhalation of pure oxygen at a pressure of 1 
atmosphere over a period of five or six hours is 
productive of serious effects: impaired vision, rise 
in the blood pressure, pulmonary edema, convul- 
sions, and collapse. Seventy per cent oxygen 
given to normal subjects over a period of four 
days may also produce harmful effects. Eighty 
per cent oxygen given over long periods of time 
to normal animals has been shown to produce 
myocardial damage and pulmonary edema. 

The anoxic individual, however, reacts differ- 
ently and with great benefit and gratitude to oxy- 
gen therapy. Boothby has shown that 1o0o per 
cent oxygen can be given over long periods of 
time and with great benefit to anoxic patients, if 
administration is not continuous for more than 
two days. After two days, lower concentrations 
should be used. Barach (1), Fine, Banks, Her- 
manson (10), and many others have reported the 
use of oxygen in 95 per cent concentration for 
long periods of time without toxic effect and with 
great advantage to the surgical patient. Most 
observers are now agreed that concentrations of 
80 per cent or more are most beneficial as long 
as anoxemia persists, and that concentrations of 
50 per cent or less are, in fact, of no value. 

Principles of oxygen therapy. The basic prin- 
ciple of oxygen therapy is the maintenance of an 
ample supply and “head” of oxygen in the al- 
veolus and an intact transport system in order 
that it may be delivered with sufficient speed and 
pressure into the tissues of the body. The normal 
capillary oxygen pressure (40 mm. of Hg.) must be 
maintained so that the final gradient is constant, 


and free oxygen is delivered speedily into the 
tissue fluids in quantity and in pressure sufficient 
to maintain in the plasma a volume of .5 per cent 
at all times. Only then will the tissue cell not be 
deprived. It is the free oxygen in physical solution 
in blood plasma that forms the final link of life. 
The oxygen combined with hemoglobin is only the 
reserve from which this tissue oxygen is being 
constantly replenished. The reserve must be kept 
at maximum and the transport system kept on 
schedule. In anoxia the tissue cell suffers not so 
much from the lack of oxygen as from lowered 
tension which interferes with efficient delivery. 
By inhalation of from 95 per cent to roo per cent 
oxygen the oxygen saturation of arterial blood 
can be increased from 1o to 15 per cent. 


METHODS OF ADMINISTRATION 


The use of a pressure gauge graduated in liters 
per minute and the water bottle to add moisture, 
the latter being important to prevent drying and 
discomfort in the mucous membranes, are now 
standard advantages. The funnel and metal 
nasal tubes (placed in the nares) by which most 
of the oxygen is lost in the atmosphere are fast 
disappearing. The most useful and satisfactory 
apparatuses for oxygen administration are: 

1. The oxygen chamber; this is efficient but ex- 
pensive and unnecessary. 

2. The oxygen tent capable of delivering and 
maintaining pressures from 70 to 75 per cent of 
oxygen. This is expensive and explosive. 

3. The oronasal catheter is simple and efficient. 
It is capable of delivering from 60 to 70 per cent 
of oxygen. It must be carefully placed under 
direct throat vision, measured, marked, and fas- 
tened. It must be watched, and kept in place. 

4. The B.L.B. mask is capable of delivering up 
to 100 per cent oxygen. It is simple and efficient, 
inexpensive, and easily adjusted (Figs. 12, 13, 14). 
Nursing and feeding are simple when it is used. 


TREATMENT OF THE VARIOUS TYPES OF ANOXIA 


The successful treatment of anoxia depends en- 
tirely and directly on the differentiation of the type, 
and the recognition of its cause and of the con- 
ditions associated with it. It is not enough to 
administer oxygen: one must correct the under- 
lying condition causing the breakdown in the 
loading, the transport, and the final delivery. 

1. Anoxic anoxia, frequent in surgery, especially 
during anesthesia, calls for oxygen under pres- 
sure, sufficient “head” to restore the lower al- 
veolar oxygen tension and overcome fatigue of 
the respiratory centers which rarely require addi- 
tional support (atropine-lobeline). 
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Fig. 12. B.L.B. mask with two turrets, each for a 
sponge rubber disc.! | 


2. Anemic anoxia calls for transfusions, res- 
toration of blood volume and hemoglobin, plus 
oxygen therapy. 

3. Stagnant anoxia requires measures to re- 
store the falling blood pressure, the circulation, 
and the cardiac output (saline infusion for shock 
or dehydration, plasma transfusions, cortin, digi- 
talis), which must be combined with oxygen 
therapy, best to be started first and ended last. 

4. The treatment of histotoxic anoxia must in- 
clude withdrawal of the poison and specific anti- 
dotal medication, together with a high percentage 
of oxygen to insure full plasma oxygen concentra- 
tion, in order that cells not entirely destroyed and 
others unscathed may be aided in carrying on 
cellular respiration until restored. Oxygen therapy 
in this type of anoxia should be carried out over a 
longer period of time than in any other. 

The most reliable criterion of successful oxygen 
therapy is gradual and steady decline in the pulse 
rate. Other striking features are a steady and 
rapid decline in the temperature and the respira- 
tory rate, pronounced sedation, diuresis, and 
marked improvement in the general condition. 


Fig. 13. B.L.B. oronasal mask with a double turret for 
sponge rubber discs." 


If these results are not obtained, the method and 
percentage of oxygen delivery should be carefully 
scrutinized, and if adequate the diagnosis of an- 
oxia should be doubted. It should ever be kept 
in mind that oxygen therapy is of no use unless 
delivery of oxygen to the tissue cells is assured. 


OXYGEN THERAPY 


In the surgical patient anoxia is, by far, the 
greatest single hazard. Oxygen therapy lowers 
the mortality and greatly decreases the mor- 
bidity. The prevention of anoxia is of prime im- 
portance. This should not mean by the anes- 
thetist only. Oxygen therapy should be carried 
out in all indicated cases as soon as the patient 
is admitted, and continued up to the time of anes- 
thesia, throughout this period, and in higher per- 
centage during the postoperative recovery. Only 
too often the anesthetist is given a patient al- 
ready anoxic and in acidosis or alkalosis, or having 
a reduced blood volume because of dehydration 
and in a state of stagnant anoxia. At other times, 
he is given a patient with anemic anoxia, or this 

'Reproduced by courtesy of Dr. W. M. Boothby. 
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Fig. 14. B.L.B. mask. The nasal mask in position on 
the patient. The lateral view of the turret shows the 
sponge rubber discs.! 


type combined with an added histotoxic anoxia 
from one of the sulfonamide drugs. Thus the 
negligent surgeon may add to the hazard of the 
patient and the difficulty of the anesthesia. 

Waters, Wineland, and Seevers (31) have 

grouped the causes of anoxia particularly perti- 
nent in anesthesia and to the surgical patient: 

1. A high basal metabolic rate due to fever, 
fear, toxemia, and pain. 

2. A reduced pulmonary alveolar surface due 
to disease or mechanical compression from 
position. 

3. Poor oxygen carrying power of the blood. 

4. Cardiac insufficiency. 

5. Obstruction of the respiration due to edema, 
inhaled mucus, fluid, or vomiting. 

a. Laryngospasm 
b. Defects in the anesthetic apparatus 
6. Anesthetic technique. 
7. Respiratory depression. 
a. Deep anesthesia 
b. High spinal block 
c. Central depression from morphine sul- 
fate or barbiturates. 


PREVENTION OF POSTOPERATIVE PULMONARY 
COMPLICATIONS 


Lemon (20) has pointed out that 1 of each 50 
patients operated upon for abdominal lesions 
1Reproduced by courtesy of Dr. W. M. Boothby. 


develops some form of pulmonary complication, 
and 1 of each 185 will die from it. The highest 
incidence is in upper abdominal operations and 
in cases in which tight strapping, pain, splinting 
of the diaphragm, or morphine and sedatives 
have contributed to hypoventilation. Lemon and 
Marroch made two important practical observa- 
tions: “A full moveable lung is a safe lung,” and 
“The closer the approximation of vital capacity 
to tidal air, the graver the risk of postoperative 
pulmonary complications.” The use of oxygen 
during anesthesia and early in the postoperative 
period has greatly reduced both the incidence of 
anoxia and the mortality. 

In general anesthesia the rise in rate of respira- 
tion, the steady rise of the blood pressure, and the 
appearance of the Brace syndrome will be quickly 
interpreted by most anesthetists and promptly 
corrected. In the spinal patient (7), it is very 
necessary to maintain an ample supply of oxygen 
and a high alveolar oxygen tension, from the be- 
ginning to the end of the anesthesia and for six to 
eight hours thereafter. With a drop in the blood 
pressure there immediately ensues a stagnant 
anoxia of considerable degree. Furthermore, if 
the spinal block should be intent or ascent go high 
enough to obliterate the diaphragm and accessory 
respiratory muscles, there is added the anoxic 
type of anoxia with hypoventilation and lowered 
alveolar oxygen tension. Both conditions demand 
continuous inhalation of oxygen in high percent- 
age. The nausea and vomiting of spinal anes- 
thesia is due to anoxia and quickly relieved by 
oxygen with gratification of both patient and 
surgeon. The use of too per cent oxygen over a 
period of from twenty-four to thirty-six hours 
postoperatively will prevent postoperative spinal 
headache in nearly every instance. 

Enough has been said of the value of oxygen 
therapy in shock, hemorrhage, dehydration, and 
acid-base imbalance. Boothby (4) lists the 
surgical conditions which can be benefited by 
early inhalation of 100 per cent oxygen as head- 
ache following encephalography, profuse pul- 
monary edema, massive collapse of the lung, pul- 
monary embolism, and infections due to anaerobic 
organisms. 

The value of oxygen therapy in postoperative 
abdominal distention, ileus, and intestinal ob- 
struction has now become convincingly estab- 
lished. All of us have had the gratifying experi- 
ence of noting in some of our seriously ill patients 
after abdominal section that there has been a 
striking absence of distention, nausea and vomit- 
ing when, for some pulmonary complication, they 
have been given continuous oxygen therapy. 
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Approximately 70 per cent of the gas in the in- 
testine is nitrogen. Whenever too per cent is in- 
spired, the partial pressure of nitrogen in the 
lungs is reduced quickly to practically zero from 
the normal 570 mm. of Hg. Asa result, the nitro- 
gen of the blood plasma diffuses into the alveoli 
and is expired because a gas always diffuses from 
a higher pressure into a region where pressure of 
that particular gas is lower. Consequently, the 
reduced pressure of nitrogen in the arterial blood 
allows this gas to diffuse into it from the gut. 
From the blood it passes out through the lungs. 

McIver, Redfield, and Benedict (23) in 1926 
(basing their work on criteria established by the 
experimental work of Exner in 1875, Stefan in 
1878, Hufner in 1897, Boehr in 1909, Krogh[A. and 
M.] in 1910, and Krogh, A. in 1915) set down their 
postulates regarding gaseous exchange between 
the blood and the lumen of the stomach and in- 
testines: 

1. An equilibrium will be reached when the 
partial pressure of gas in the lumen is equal to the 
mean tension of the gas dissolved in the circulat- 
ing blood. 

2. The rate at which gas passes through a 
permeable membrane at any time will be pro- 
portional to the difference in pressure of the gas 
on the two sides of the membrane. 

3. The actual value of the rate at which the 
gas passes across the membrane is, for any given 
pressure difference, determined strictly by the 
volume of the gas and the area and thickness of 
the membrane. 

Then, McIver et al., by a series of experiments 
with ligated loops of intestines in cats, studied 
diffusion rates of carbon dioxide, oxygen, nitrogen, 
methyl hydride, hydrogen sulfide and hydrogen 
without impairing the blood supply to the loop. 
In all cases, there was a change in volume and 
composition of the gas in the obstructed loop. 
These changes depended on (1) absorption of 
injected gases, and (2) diffusion of blood gases 
into the lumen until an equilibrium was estab- 
lished. The rates of absorption for the various 
gases were in order of rapidity: carbon dioxide, 
hydrogen sulfide, oxygen, hydrogen, and methyl 
hydride (slowest). 

Nitrogen exists in the blood and the air in high 
tension and very little change is required to bring 
the nitrogen injected into the gut lumen into 
equilibrium with that in the blood stream. How- 
ever, when experiments were carried out with the 
animal breathing through a spirometer and a 
high percentage of oxygen, the rate of absorption 
of nitrogen from the loop was considerably in- 
creased. Fine, Frehling, and Starr (11), in 1935 
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in a series of experiments on rabbits, showed that 
the inhalation of pure oxygen rapidly lowers the 
nitrogen tension in the blood and thereby in- 
creases the pressure difference and, therefore, the 
rate of absorption from the gut lumen into the 
blood. This fact is of great clinical importance 
because it has been shown that the largest com- 
ponent of intestinal gas is nitrogen. 

Later, Fine, Hermanson, and Frehling (12), in 
1938, showed by clinical trial that postoperative 
distention and the distention of intestinal ob- 
struction was diminished from 60 to 70 per cent 
in twenty-four hours by the inhalation of 95 
per cent oxygen. 


OXYGEN THERAPY IN THYROID SURGERY 


The greatest of all sedatives for postoperative 
thyrotoxicosis is oxygen. The high basal rate, the 
rapid pulse, the hyperthermia, all demand oxygen 
in large volume. The air hunger, the restlessness, 
the burning fever, the fright, and the fear are re- 
lieved as if by magic. The pulse rate and tem- 
perature steadily decline, the myocardium is 
greatly fortified, and the general condition mark- 
edly improves. Specific remedies, ergotamine and 


lugols, all have their value and indications, but 


greater than any, and to be used in conjunction 
with any or all, is oxygen. It should be given in 
high percentage, from 95 to 100 per cent and con- 
tinuously for the first few days and until the 
pulse rate is well controlled and all toxic symp- 
toms disappear. 

Haines and Boothby (14) have pointed out that 
after thyroidectomy, about 2 per cent of the pa- 
tients develop tracheal and laryngeal edema, pul- 
monary edema, bronchopneumonia, or cardiac 
insufficiency. Oxygen inhalation (100 per cent) 
is of great benefit in such conditions and is of 
greatest value when administered early. A rapid 
crisis-like drop in the temperature, decreases in 
the pulse rates, and general improvement occur 
with subsidence or limitation of the process. 


COMMENT 


Anoxia is today the greatest single hazard to 
the surgical patient. 

Oxygen therapy lowers the mortality and de- 
creases the morbidity in surgery. 

A good “head” of oxygen should be maintained 
in the alveoli of all surgical patients in whom 
anoxia is or may become an added hazard, and 
this is a large percentage of such patients. 

Pre-operative oxygen therapy in the anoxic pa- 
tient diminishes the risk of operation and of anes- 
thesia, and decreases the incidence of post-opera- 
tive pulmonary complications. 
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Successful oxygen therapy depends on differ- 
entiation of the type of anoxia, the immediate in- 
stitution of measures for relief of its cause, the 
use of high concentration, precise delivery, and 
its early employment. 


SUMMARY 


A brief outline of the physiology of respiration, 
the etiological classification of anoxia, its sig- 
nificance in surgery, and its treatment, general 
and specific, is given. 
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HFAD 


Perruelo, N. N.: Facial Paralysis from Fracture of 
the Petrous Bone (Pardlisis facial por fractura de 
pefasco). Kev. de ortop. y traumatol., 1940, 10: 215. 


Two cases of paralysis of the facial nerve from 
fracture of the petrous bone are described, one in a 
boy of thirteen and the other in a woman of forty- 
nine. Both patients had suffered severe injuries of 
the head, and the paralysis began some days after 
the injury and receded spontaneously. These cases 
occurred among a total of 35 fractures of the skull, 
that is to say, in 5.71 per cent of the cases. Fracture 
of the petrous bone may occur alone or it may radi- 
ate from fractures of the vault. 

If the fracture line is perpendicular to the axis of 
the bone and pierces the inner third it may cause 
facial paralysis of the peripheral type, which affects 
the frontal and orbicular muscles, and the muscles of 
the nose. In some cases there is inhibition of the 
lacrimal secretion on the side of the injury, almost 
always epiphora, deviation of the tongue to the in- 
jured side, loss of taste and vasomotor disturbances 
of the two anterior thirds of the tongue, decrease of 
the salivosecretory reflex, difficulty in mastication, 
deglutition, and the pronunciation of some words, 
and possibly paralysis of the soft palate. In addition 
to this there may be vestibular symptoms, such as 
buzzing, dizziness, nystagmus, deafness, staggering 
gait, and a positive Romberg’s sign. 

If the fracture line is perpendicular and at the 
junction of the external with the middle third, pass- 
ing through the middle ear, there is deafness or de- 
fective hearing, buzzing in the ears, and facial 
paralysis. 

If the lesion is at the level of the geniculate gan- 
glion there is paralysis of the muscles of the face, 
otalgia, and hyperacusia: 

If the injury is below the geniculate ganglion, 
lacrimal secretion is preserved and there are no vaso- 
motor, secretory, or sensory disturbances of the 
tongue. 

Longitudinal fractures may give the same symp- 
toms, but the labyrinth is almost always intact and 
the prognosis is generally good for life and hearing. 
Facial paralyses may be bilateral and may be accom- 
panied by paralysis of the external oculomotor 
nerve. Otorrhagia is frequent in this type of 
fracture. 

The roentgenogram is often of value in diagnosis, 
although the petrosquamous suture may simulate a 
fracture line. 

The more quickly the facial paralysis appears in 
fracture of the petrous bone the worse the prognosis. 
If it appears within forty-eight hours it is almost 
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always permanent and the cranial trauma is often 
fatal. If it does not appear for from four to fifteen 
days it is generally benign and disappears spontane- 
ously without leaving any sequela. Cases have been 
described in which a facial tic persisted. 

Treatment is useless for if the cases are mild the 
paralysis disappears spontaneously and if they are 
severe treatment is not effective. 

Auprey G. Morcan, M.D. 


EYE 


Macnie, J. P.: Ocular Lymphogranuloma Venere- 
um. Arch. Ophth., 1941, 25: 255. 

Lymphogranuloma venereum is probably a much 
more common venereal disease than is generally 
recognized. It is caused by a virus of large particle 
size which has been grown in tissue culture. The 
development of antibodies is indicated by the result 
of a Frei test, which is a reliable indicator of infection 
with the virus at some time, but does not reveal 
whether the disease is active at the time of the test. 

Cases of lymphogranuloma venereum showing 
conjunctivitis, retinal hemorrhages, episcleritis, and 
peripapillary edema have been reported. Nine cases 
are here reported of patients with Parinaud’s 
oculoglandular syndrome who were also infected 
with the virus of lymphogranuloma venereum. In 4 
of these the conjunctival secretion or excised con- 
junctival tissue was shown to contain the virus. A 
series of 30 patients with keratoconjunctivitis and 
uveitis were subjected to the Frei test. Of these 4 re- 
acted positively and were found to have rectal symp- 
toms consistent with lymphogranuloma venereum. 
Other pathological conditions in all 4 cases could 
have accounted for the ocular symptoms but lympho- 
granuloma venereum was an etiological possibility in 
3 cases. 

In an experimental study keratitis and uveitis 
were produced in the eyes of 13 of 19 guinea pigs by 
injecting infected mouse-brain emulsion into the 
anterior chamber, but the infection could not be 
produced in other eyes by transfer of aqueous; when 
introduced intracerebrally symptoms of the disease 
were produced in white mice. 

A. Mann, M.D. 


EAR 


Asherson, N.: The Cochlear Nerve and the Vascular 
Theory of Nerve Deafness. J. Laryngol. & Otol., 
1940, 55: 531. 
The indivisibility of the cochlear nerve must be 
challenged if the inviolability of the ‘‘all or none 
law” in regard to nerve stimulation is accepted. 


12! 


122 INTERNATIONAL ABSTRACT OF SURGERY 


Nerve deafness manifests itself by a loss of percep- 
tion for high tones, the low tones being perceived 
normally in many cases. Thus only a part of the 
cochlear nerve is involved. 

According to Asherson, this fact alone would jus- 
tify the supposition that the cochlear nerve is not a 
single pure entity, but a composite nerve consisting 
of at least two main nerves: one part concerned with 
the transmission of high tones—and this nerve trunk 
would appear to be the more vulnerable of the two 
trunks—and another part concerned with the trans- 
mission of low tones, the lesser of the two in vulner- 
ability; the latter is affected only after the high tone 
branch has been affected, but never alone or first. 
The case recorded by the author proves the validity 
of this assumption and, in addition, throws valuable 
light on the theory that the lesion involving the 
cochlear nerve with its branches is never primary, 
but secondary to vascular occlusion. The apparent 
vulnerability of any part of the nerve becomes easily 
explained on the basis of the blood supply to that 
nerve; e.g., occlusion leads to loss of nerve func- 
tion in the circumscribed part supplied by that 
vessel. 

Early and complete restoration of the blood sup- 
ply, whether by recanalization of the occluded vessel 
or establishment of a collateral circulation, will lead 
to an early recovery in the nerve function. The ves- 
sel may be occluded by spasm, an embolus, thrombo- 
phlebitis obliterans, or permanent occlusion of the 
vessel. Realization of a primary vascular lesion pro- 
ducing a secondary nerve paralysis opens up a vista 
of explanations of common and frequent nerve le- 
sions. A Bell’s palsy may well be due to a spasm of 
the artery to the facial nerve, or to a localized throm- 
bophlebitis producing a paralytic lesion of the facial 
nerve, recovery ensuing with the opening of the 
artery, or, in the case of a vein, with the establish- 
ment of a collateral circulation. 

A case is recorded in which only a special branch 
of the facial nerve was paralyzed (the patient could 
not blink with the eyelids) as a result of operative 
trauma. This was due to damage and occlusion of a 
minute end artery to a part of the nerve. As the 
blood supply became restored, the function of the 
nerve recovered. Here, again, is a possible explana- 
tion of the delayed postoperative facial paralysis 
after the radical mastoid operation. It is the blood 
supply to the facial nerve that has been interfered 
with; there has been no actual damage to the nerve 
itself. The satisfactory recovery of a facial paralysis 
after a decompression of the facial canal may be 
explained on the basis of permitting an early and 
effective collateral circulation to combat the effect 
of a previously occluded vessel. 

Herpes zoster oticus may also be explained on the 
basis of vascular occlusion, which is temporary as a 
rule but may become permanent. When an end 
artery is blocked, complete and permanent paralysis 
will result; when another part of the vascular chain 
is occluded a temporary and circumscribed paralysis 
results. On the vascular theory of nerve deafness 


(and nerve paralysis), apparent anomalies can be 
simply explained. The persistent noise of an air- 
plane propeller (a low-pitched sound) will produce a 
nerve deafness manifested by a loss of high tones. 
This deafness, temporary and transient at first, may 
persist if prolonged exposure to the noise continues. 
Larsen, investigating the effect of noise on unpro- 
tected ears among boiler makers and other workers 
in noisy occupations, also proved that a low tone 
noise resulted in the loss of high tones. This phe- 
nomenon is explained as follows: 

Any noise above a certain intensity is a stimulus 
which reacts through the ear and produces a spasm 
of an end artery distributed to that part of the high- 
tone division of the cochlear nerve which transmits 
the frequencies 4096. With the persistent exposure 
to the stimulus, the remaining part of the vessel to 
the high-tone division of the cochlear nerve is oc- 
cluded by spasm. Removal of the stimulus leads to 
opening of the vessel and restoration of the nerve 
function, and the deafness disappears. Continuous 
exposure to the stimulus leads to permanent occlu- 
sion of the end artery to the high-tone division with 
the resultant permanent “nerve deafness” of the 
high-tone type. Clinical observations would lead 
one to infer that the longest arterial branch (end 
artery in type, and of the smallest caliber) is dis- 
tributed to the high-tone division, and the actual 
termination of this end artery must be at that part of 
the high-tone branch concerned with the trans- 
mission of the frequency 4096 double vibrations. 
Hence this frequency is first affected. 

Noau D. Fasricant, M.D. 


Matis, E. I.: Practical Points in Transconchal 
Radical Mastoidectomy. Arch. Otolaryngol., 1941, 
33: 177- 

In recent times there has been a tendency to 
modify the technique of the radical mastoid opera- 
tion, improvement being aimed chiefly to the restora- 
tion of the physiological function of the ear. The 
endaural approach is one of the means used in order 
to reach the goal, but it is not generally used by 
otologists because of its technical difficulties. 

By using special technique it is possible to facilitate 
considerably and to simplify the endaural operation 
so that in many respects it does not differ from the 
transmastoid operation. This technique is based on 
the following points: 

1. A wide initial incision. 

2. A wide subperiosteal elevation of the soft tissuc 
of the auricle and external auditory meatus, followed 
by extensive laying bare of the bone, making it 
possible to use the mobility and elasticity of the 
auricle and to reach various parts of the mastoid 
process. 

3. The use of self-holding retractors. 

4. A wide removal of the mastoid cortex. 

5. Special technique in removing the bone. 

6. A progressive widening of the operative field 
in the shortest and most direct way (mastoid cortex, 
antrum, aditus, attic). 
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7. Careful attention to the tympanic membrane 
and ossicles. 

The operation is performed under local anesthesia, 
with procaine hydrochloride and epinephrin. The 
initial incision is a wide one made in a semicircle 
through the cavity of the concha and is at least from 
2 to 2.5cm. long. This affords ample exposure of the 
mastoid cortex after elevation of the periosteum. 
The antrum is approached in the usual manner and 
the bridge is removed with a sharp chisel. After the 
cavity is cleansed the flap is cut free from the ex- 
ternal meatus and adapted to the form and extension 
of the cavity on which the operation is being done. 
It is held in place by packed gauze. The post- 
operative treatment consists of changing the gauze 
every other day and applying other suitable means 
as the occasion arises. 

In order to improve the functional results in the 
ear and to hasten healing, the transmeatal radical 
mastoidectomy was proposed by some. This method, 
however, was often technically difficult, especially 
because of monocular vision. The author suggests 
for this purpose the so-called transconchal sub- 
periosteal radical mastoidectomy. This can be done 
under binocular vision and is not difficult technically. 
Performed with the region under local anesthesia, 
the procedure is as follows: 

After the incision has been made through the 
cavity of the concha, the soft tissue and the auricle 
are widely elevated; a self-retaining retractor is in- 
serted and the mastoid cortex is removed. The 
mastoid process is chiseled from the outside to the 
inside, and the antrum is exposed. Then a probe 
is introduced; the posterior wall of the auditory 
meatus is removed, and a plastic flap is formed. The 
ossicles and the tympanic membrane are left intact 
as far as possible. 

The results in the 137 cases in which the operation 
was done were satisfactory; complications occurred 
in only 2. Technically the operation gave rise to 
no difficulties. Joun F. Dern, M.D. 


MOUTH 


Ferrandu, S.: Allergic Factors in the Etiology and 
Symptomatology of Acute Abscess of the 
Tongue; Review of the Subject with Descrip- 
tion of 3 Clinical Cases (Fattori allergici nella 
genesi e sintomatologia dell’ ascesso linguale acuto: 
rivista sintetica con tre casi clinici). Clin. chir., 1940, 
16: 575. 


Abscess of the tongue is a deep interstitial suppura- 
tion, quite distinct from stomatitis, which is a sup- 
puration affecting only the mucosa and submucosa, 
and from deep edema of the tongue. 

True deep abscess of the tongue is very rare. 
Aboulker, in 1932, could collect only 43 cases from 
the literature. These cases are discussed and a 
bibliography of the literature relating to them is 
given. The author then describes 3 cases of his own 
which occurred in men of forty, forty-four, and 
thirty-five years of age. The disease is most fre- 
quently seen in adult males. 
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The tissues of the digestive tract in general, and 
particularly those of the tongue, appear normally to 
have a special resistance to bacterial infection, 
which probably accounts for the rarity of this dis- 
ease. However, Zironi among others believes that 
there is a constitutional allergic factor in the cases 
in which abscess of the tongue occurs which, in 
association with lowering of the pH of the blood 
and tissues, makes the tissues unusually sensitive to 
bacterial antigens so that abscesses are produced by 
infections which would not produce abscesses in 
normal, non-allergic individuals. In support of this 
theory the author cites the constitutional allergic 
factors in the histories of his 3 patients, such as 
urticaria, Quincke’s edema, and intermittent hydrops 
of the joints. Aubrey G. Morgan, M.D. 


PHARYNX 


Fischer, J., and Gottdenker, F.: Transient Bac- 
teriemia Following Tonsillectomy. Experi- 
mental Bacteriological and Clinical Studies. 
Laryngoscope, 1941, 51: 271. 

In 30 per cent of the cases, tonsillectomy is fol- 
lowed by a transient invasion of bacteria into the 
blood. The climax of the invasion may be observed 
two hours postoperatively, and within twelve to 
twenty-four hours the blood is entirely sterile. The 
incidence of bacteriemia is noticeably increased 
with coarse dissection, with contusions, and with 
lacerations of the surrounding tonsillar tissue, also, 
whenever local manipulations like ligation or 
tamponade are necessary. The transient bacteriemia 
should, under no condition, be confused with a 
clinical picture of septicemia or septicopyemia. The 
transient bacteriemia after tonsillectomy has no 
great clinical significance. In the majority of cases 
it disappears without having given symptoms. Only 
in exceptional cases of predisposition, viz., in the 
presence of lowered body resistance, may one ob- 
serve exacerbation of an old latent process following 
the invasion of bacteria into the blood. 

The practical consequences concluded by the 
authors from these bacteriological and clinical 
studies are: 

1. Operative procedure should, if possible, avoid 
unnecessary coarse tearing or manipulation of the 
tissues. 

2. The time of performing a tonsillectomy should 
be chosen with care. It should not be attempted too 
soon after the last attack of inflammation. 

3. The operation should be avoided in patients 
with markedly lowered resistance of the entire body. 

D. Fasricant, M.D. 


NECK 


Wulff, H. B.: The Treatment of Tuberculous 


Cervical Lymphoma; Late Results in 230 Cases 
Treated Partly Surgically, Partly Radiologi- 
cally. Acta chirurg. Scand., 1941, 84: 343. 


The author investigated the late results in a series 
of 230 cases of tuberculous cervical lymphoma 
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treated in the Surgical and Radiological Depart- 
ments of Lund Hospital between 1928 and 1932, 
inclusive. This series, however, comprises only 
about 50 per cent of the total material for the corre- 
sponding years since the remainder of the patients 
failed to report for the requested check-up examina- 
tion. Surgery was employed in 105 cases and 
radiation therapy in 125. 

The diagnosis was confirmed by histopathological 
examination in practically 1oo per cent of the 
surgically treated cases and in about 20 per cent of 
the irradiated cases. No typing of the human or 
bovine tubercle bacilli was made as yet at that time. 

The treatment in both departments was during the 
entire period along more or less uniform lines. The 
surgical therapy consisted in the great majority of 
instances of the most radical possible extirpation of 
the lymph nodes. In 30 per cent, representing many 
cases with liquefaction, curettage with a sharp spoon 
was done, followed by the insertion of a thin rubber 
tube or iodoform tampon for two or three days, for 
drainage. The radiation therapy was carried out 
with 150 to 180 kv.; 4 mm. of aluminum filter; or in 
a few cases 14 mm. of copper and 1 mm. of aluminum 
filter; 3 to 6 ma.; 30 to 40 cm. skin target distance; 
from 7 by 7 cm. to 10 by 1o cm. field; and a dose 
which on the surface of the skin varied between 80 
and 130 roentgens, or the corresponding part of 1 
SUD. The interval between the individual treat- 
ments was, as a rule, one month, occasionally two or 
three weeks, and the total number of treatments 
ranged from 3 to 23. Often minor surgical inter- 
ventions, such as incisions, punctures, or scrapings, 
supplemented the irradiation. 

In the analysis of the results the cases were 
classified into 3 groups. Group I contained the 
cases in which a simple, frequently solitary tuber- 
culous lymphoma without demonstrable periadenitis 
or liquefaction was present. Group II was made up 
of the cases in which the tuberculous process formed 
larger or smaller packets of nodes with evident 
periadenitis and liquefaction, but without spontane- 
ous fistulas or scrofuloderma. Group III was made 
up of the cases in which the tuberculous process led 
to fistulas or scrofuloderma. 

The final results are shown in the following table: 


Percent- 

Healed Improved Relapses Dead age of 

er er Per Per ma- 

Method Group No. cent No. cent No. cent No. cent terial 
I 20 80 3 42 23.8 

sh 3 43 99:8 65.7 
& III 654.5 218.2 218.2 19.1 10.5 
& ‘Total 82 78.1 6 5.7 14 13.3 3 2.9 (105 
Cases) 

3 57 13 13.6 2% 25.3 413.1 
Hl 71.4 2314.3 2 14.3 ° 11.2 
& Total 80 64.0 16 12.8 28 22.4 1 0.8 (125 
Cases) 


As is noted, simple solitary lymphomas (Group I) 
responded equally well to surgical and roentgenolog- 


ical treatment, lymphomas with periadenitis and 
liquefaction (Group II) reacted more favorably to 
surgical treatment, and lymphomas with fistulas and 
scrofuloderma (Group III) responded best to 
roentgenological treatment. T. Levcutta, M.D. 


Pressman, J. J.: Sphincter Action of the Larynx. 
Arch. Otolaryngol., 1941, 33: 351. 


The larynx has developed, not primarily as a 
sound-producing organ, but rather as a sphincter 
valve to isolate the upper from the lower respiratory 
passages. It first appeared as a circular muscle band 
in the lungfish, to prevent sea water from invading 
the lungs. A cartilaginous supporting framework 
made its appearance in reptiles, to permit the main- 
tenance of a patent lumen despite the prolonged 
presence in the adjacent esophagus of a huge bolus 
of food. This framework has been retained through- 
out the evolutionary cycle. The muscular sphincter 
came to lie as a horizontal band within the lumen of 
the cartilaginous structure, and ultimately in certain 
mammals, such as man, became separated by a 
fissure into lower and upper divisions, the true and 
the false vocal cords. 

The latter constitute the principal element of the 
sphincter girdle. They are composed for the most 
part of striped muscle tissue, chiefly the mass of the 
superior division of the thyro-arytenoid muscle. 
Some of the fibers of the superior division pass 
laterally around the arytenoids to join the inter- 
arytenoid muscles, and, likewise, fibers of the inter- 
arytenoids pass anterolaterally into the false cord. 

This arrangement forms the ‘arytenoid sling,” 
which constitutes an important muscular element in 
the formation of the sphincter girdle. Its closure is 
accompanied by a ‘‘foreshortening”’ of the length of 
the interior of the larynx by a shifting forward of the 
cricoid cartilage and the arytenoids and a shifting 
backward of the thyroid. The details of the muscu- 
lar action that makes this closure possible are 
described by Pressman. The true vocal cords are 
composed essentially of the inferior division of the 
thyro-arytenoid muscles, and these play a minor role 
in the sphincter action. 

Closure of the sphincter mechanism consists of a 
tight approximation, first of the true and then of the 
false cords, the posterior dehiscence being filled in by 
the mass of the arytenoids, which tilt forward. Re- 
lease of the sphincter is accompanied by a purpose- 
less waving motion especially of the true cords. A 
second sphincter, composed laterally of aryepiglottic 
tolds, posteriorly by the mass of the arytenoids, and 
anterosuperiorly by the epiglottis, is described. It is 
pointed out that the sphincter mechanism is con- 
trolled not only by the recurrent laryngeal but in 
some small degree by the superior laryngeal nerve. 

The purposes of the sphincter mechanism are: 

1. To close off the entrance into the lower respira- 
tory tract during swallowing and thereby prevent 
invasion of this tract by foodstufis from above. 

2. To permit thoracic fixation by trapping air 
within the thorax and by preventing the entrance of 
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1 
S “Fig. 1. Photographs demonstrating successive steps in the closure of the false- 
f cord sphincter valve. A, preliminary stage: the false and the true cords are abducted 
e fn position of rest. B, beginning of closure: the true cords are almost closed; the 
y false cords are still widely open. C and D, closure of the false cords begins: the 
5 anterior portions of the false cords begin to approximate, and there is also closure 
of their posterior extremities, which leaves an oval hiatus. Note the complete clo- 
E 

sure of the true cords. E, anterior segment of false cords completely closed. F 
. and G, continued closure of the false cords progressing from anterior to posterior. 
c H, final stage: the false-cord sphincter is tightly closed, and completely hides 
c the underlying true cords. 


a additional quantities from above. This has far- 3. To permit the momentary accumulation of in- 
¢ reaching effects in the use of the pectoral girdle and creased intratracheobronchial pressure before the 
y in the establishment of increased intra-abdominal — expulsive effort in cough. 

- pressure. Noau D. Fasricant, M.D. 
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SURGERY OF THE 


BRAIN AND ITS COVERINGS; CRANIAL 
NERVES 


Monnier, M.: The Functions of the Pineal Gland 
(Les fonctions de la glande pinéale). Rev. méd. de 
la Suisse Rom., 1940, p. 1178. 


On the basis of various theoretical reasons alone, 
Monnier believes that the pineal gland is an organ of 
internal secretion. He points out, however, that the 
literature on the subject of the pineal gland is char- 
acterized by the lack of agreement among physiol- 
ogists as to the functional significance of the gland, 
and that two distinct groups, those who believe it is 
a vestigial structure and those who hold it to be a 
functionating organ in its own right, have grown up 


as a result of experimental observations which have. 


been at complete odds. 

From his own experiments on rats (gland im- 
plantation, gland feeding, and extract administra- 
tion), as well as from a review of what he holds to be 
reliable reports from others, the author believes that 
the pineal gland exerts a repressive action on the sexual 
maturation of both sexes, affecting both primary and 
secondary sexual characteristics. Pinealectomy, im- 
plantations, and extract-administration experiments 
seem to establish this as factual. The effect of the 
pineal gland on somatic development is somewhat 
less certain; there may be an inhibitory action of the 
pineal gland on somatic development. Pineal ex- 
tracts apparently have a hypotensive action, which 
he finds to be much like that of histamine, and they 
are antagonistic to the action of pituitrine and 
adrenaline. As shown by the retraction of melano- 
phores in tadpoles, there is some opposing effect of 
pineal extract on the intermediate lobe of the hy- 
pophysis, and the author adds that the habenulo- 
epiphyseal system has an opposing effect on the ac- 
tion of the hypothalamohypophyseal system. He 
believes that certain reporis concerning the réle of 
the pineal gland in cerebrospinal-fluid secretion and 
the metabolism of the glusides need further affirma- 
tion by more experimental work. 

Joun Marti, M.D. 


Prati, M.: Clinico-statistical Report on 51 Patients 
with Craniocerebral Wounds—Spanish War 
1936-1939 (Rilievi clinico-statistici su 51 feriti 
cranio-cerebrali—guerra di Spagna 1936-1939). Clin. 
chir., 1940, 16: 809. 

Among 5,140 wounded, in ten months of service, 
the author saw 219 cranial wounds of which 170 in- 
volved the soft tissues of the pericranium and 52 
were craniocerebral wounds. Thus 4 per cent of all 
the wounded had craniocerebral wounds. 

The author found that wounds of the pericranium 
suppurated very readily. For this reason the scalp 
should be shaved immediately, the wound washed 
with hot physiological saline solution, the necrotic 
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tissues excised, and foreign bodies removed as 
rapidly as possible. Careful examination is neces- 
sary in these cases to rule out deep craniocerebral 
injuries; x-ray examination is a necessity. The peri- 
cranial wounds when treated as above, with the aid 
of sulfonamide drugs when necessary, gave good 
results and there was no mortality in these cases. 

The author then presents brief clinical summaries 
of 51 deep craniocerebral wounds which he treated. 
The patients were transported directly to the hos- 
pital as soon as possible after being wounded. Not 
all of the patients had mental, psychic, sensory or 
motor-sensory symptoms. Some had cerebral pro- 
lapse or presented bone particles imbedded in the 
brain without any symptoms of localization. In 30 
cases pieces of bone were found imbedded in the 
cerebrum; in 9 cases there were projectiles or metal- 
lic particles. Prolapse of the cerebrum was observed 
in 14 of 51 cases. Cerebral abscess was observed in 5 
patients of this series, and meningo-encephalitis 
caused the death of 10. When bacteriological studies 
could be done, the streptococcus was found to be the 
chief offender. 

The prognosis in craniocerebral wounds is serious 
both as to life and recovery of function. In the 
author’s series there was a mortality of 19.6 percent. 
Among the recovered patients there were various 
degrees of disturbed function. Cerebral prolapse is a 
serious complication which in most cases indicates 
the presence of cerebral inflammation. Craniotomy 
is a serious procedure which should be done only 
after due deliberation in each case for definite indica- 
tions such as removal of the destroyed cerebral 
tissues; ligation of the blood vessels; removal of 
foreign bodies; removal of hematomas; incision and 
draining of abscesses; and removal of adhesions and 
pressure from meningo-encephalitic masses of tissue. 
In those patients with localized symptoms such as 
hemiplegia, monoplegia, epileptic symptoms, and 
cranial nerve injuries, the need for intervention is 
not so acute and the time for intervention may be 
chosen when the patient’s general condition has been 
improved. 

The author then briefly discusses his technique. 
He prefers anesthesia with 0.5 per cent novocaine 
with the addition of adrenaline. For incision of the 
pericranial tissues he prefers a T incision or a linear 
incision to a usual semicircular flap. He finds that 
prolapse of the cerebrum is due more to inflamma- 
tion of the brain and meninges rather than to the 
size of the aperture in the cranium. A large opening 
in the cranium if unaccompanied by congestion, 
edema, or infection is not associated with cerebral 
prolapse. If the dura seems intact the author does 
not open it, since this would aggravate the prognosis 
in trepanning operations. Whenever possible the 
author tries to extract projectiles and foreign bodies 
through the existing track of the foreign object; if 
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SURGERY OF THE 


there is risk of deep injury to the brain with this 
procedure he does not continue. In most cases 
cerebral prolapse is a defense measure of the body 
and should be treated cautiously and conservatively. 
In 10 cases of meningo-encephalitis all treatment was 
futile. Jacos E. Kiem, M.D. 


Cammermeyer, J.: A Neuro-Anatomical Study of 
the Brain After Ligation of the Carotid in a 
Case of Traumatic Pulsating Exophthalmos 
(Eine neuroanatomische Untersuchung des Gehirns 
nach Unterbindung der Carotis in einem Fall von 
traumatischem pulsierendem Exophthalmus). Nord. 
Med., 1940, p. 1283. 


Fatal cases in connection with a pulsating exoph- 
thalmos are comparatively rare even though inter- 
vention is a severe procedure. All methods of treat- 
ment are based on excluding a large vascular seg- 
ment from function. In ligating the carotid artery in 
the neck one must reckon with the following impor- 
tant complications: a defective blood supply to the 
brain as a result of occlusion of the brain vessels; 
thrombosis in the involved vascular segments with 
the danger of embolism; circulatory disturbances in 
the central nervous system caused by the disturb- 
ances of consciousness; and also air embolism in the 
field of operation. In a case of carotid ligation for 
traumatic pulsating exophthalmos with a fatal out- 
come eighteen hours postoperatively, the author 
made the following neuro-anatomical observations: 

Complete localized destruction in the frontal and 
parietal regions with involvement of the motor area 
and the neighboring convolutions. The nerve cells 
showed changes of varying degrees which were char- 
acteristic of the ‘so-called “ischemic homogeniza- 
tion” of Spielmeyer and of the severe nerve damage 
described by Nissl. The glia cells showed regressive 
changes with pycnosis and caryorrhexis. The mesen- 
chyma appeared to be less severely affected. The 
marginal necrosis corresponded to the extent of sup- 
ply of the end arteries from the middle cerebral 
artery and probably was a result of embolism. 

(HaAGEN). Joun L. Linpqutst, M.D. 


Morson, S. M.: The Diagnosis of Cerebellar Dis- 
ease. Med. J. Australia, 1941, 1: 172. 


This article primarily deals with the subject of 
differentiation of cerebellar tumor from other, 
possibly non-surgical, diseases of the contents of the 
posterior cranial fossa. 

Tumor of the cerebellum manifests itself early by 
signs of increased intracranial tension, headache 
being the most common early result of such an in- 
crease of pressure. Projectile vomiting, changes in 
visual acuity and movements of the extra-ocular 
muscles, opisthotonic cerebellar fits, hydrocephalus, 
and papilledema are common symptoms, especially 
in children, in whom they occur early. Lumbar 
puncture will reveal increased spinal-fluid pressure, 
and roentgenological evidence of a posterior fossa 
tumor, such as suture separation, digital markings, 
and ballooning of the sella turcica, must be taken 
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into account. Likewise, thinning and bulging of the 
suboccipital bone is frequently to be noted. 
Extracerebellar lesions such as toxic hydro- 
cephalus, basilar arachnoiditis, lead encephalopathy, 
tumors of the third ventricle, and pineal tumors may 
all simulate cerebellar tumor to a marked degree. 
Joun Martin, M.D. 


Phillips, G.: The Surgery of Intracerebellar Dis- 
ease. Med. J. Australia, 1941, 1: 176. 


The two principal surgical lesions of the cerebellum 
are tumors (common intracranial tumors of chil- 
dren) and abscesses (rare at any age). The author 
believes that tumor of the vermis or midline has such 
definitive localizing signs that when such signs areseen 
immediate operation is required. Tumors suspected 
elsewhere in the posterior fossa may require ven- 
triculography, since the lesion may turn out to be in 
the cerebrum. Grave consequences may arise from 
the opening of the posterior fossa in the presence of 
a supratentorial tumor. 

In the typical case the author makes a midline 
nuchal incision and removes enough bone to allow 
inspection of the midline structures and needling of 
the hemispheres. If a tumor of the hemisphere is 
found, a unilateral suboccipital muscle flap is re- 
flected to give better exposure. The author always 
taps the posterior horn of the lateral ventricle before 
opening the dura of the cerebellum. 

He follows a conservative attitude toward the 
treatment of cerebellar abscess, and he believes that 
aspiration, continuous drainage, or marsupialization 
may be used as indicated. The folly of attacking an 
abscess before a glial wall is formed about it is 
emphasized. Joun Martin, M.D. 


Horrax, G.: Favorable Types of Brain Tumor and 
the Results of Their Operative Removal. New 
England J. Med., 1941, 224: 307. 

It is true that reports on the end-results in pa- 
tients who have been operated on for brain tumor are 
few, and in the past most of these reports have been 
made by Cushing about his own patients or by 
Cushing’s pupils about Cushing’s patients. 

The substance of the present report concerns 400 
consecutive cases of brain tumor seen by the author 
between 1932 and 1939. Of these, 224, or 56 per 
cent, were “favorable” tumors. Horrax makes it 
clear that although the tumors were ‘‘favorable”’ 
from the academic standpoint, from a practical 
standpoint there were technical and other diffi- 
culties which led to their incomplete removal. In 
this series of 224 tumors, there were 27 postoperative 
deaths, a mortality of 12 per cent. Of the 197 sur- 
vivors, 10 subsequently died, leaving a final 187 
patients who had harbored favorable types of brain 
tumors which were believed to have been completely 
removed. The types of tumor were: meningiomas, 
80; acoustic neuromas, 33; pituitary adenomas, 30; 
gliomas (mostly cystic), 29; miscellaneous, 52. 

Of especial interest is the description of the com- 
plete eradication of the acoustic neuromas. The 
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inevitable facial paralysis which follows the removal 
of these tumors can be largely overcome by a sub- 
sequent spinofacial anastomosis. Of the 187 sur- 
vivors of the 224 patients with “favorable” brain 
tumors, 27 have disabilities, which leaves a total of 
160 patients, or 71 per cent, who have survived and 
are leading useful lives. 
ADRIEN VERBRUGGHEN, M.D. 


Laudig, G. H., Browder, FE. J., and Watson, R. A.: 
Subdural Hematoma. Ann. Surg., 1941, 113: 170. 


The causes of subdural hematoma are many. 
Trauma is probably the most frequent cause, but 
metastatic tumors, cerebral abscess, ruptured cere- 
bral aneurysms, and Virchow’s “hemorrhagica in- 
terna” must all be listed as possible factors in such 
bleeding. The bleeding is by no means always arterial 
in origin, for laceration of dural sinuses or cortical 
veins is known to be a frequent source of subdural 
blood clots. Seventy-five per cent of such clots seen 
by the authors originated from laceration and/or 
contusion of the surface of the brain implicating 
cortical blood vessels. 

It is pointed out that hematomas which have been 
present for several weeks or months may be dis- 


tinguished from neoplasms only with great difficulty. 
If there is any question of doubt, especially if there 
is a history of head injury, biparietal burr holes 
should be made to see directly whether or not a clot 
exists. Roentgen-ray studies are valuable in search- 
ing for a mild pineal shift and in pneumencepha- 
lography. 

The one and only treatment for such a lesion is 
surgical—the removal of the clot. If the clot is still 
solid (subacute), it must be removed by turning 
down a small osteoplastic flap; if it is acute or 
chronic it may be in a liquid state and it can then 
usually be irrigated out through burr holes by 
copious saline irrigation. In any event, absolute 
hemostasis of any exposed dura, cortex, or hematoma 
membrane is essential. The authors recommend. in 
general, the conservative care of all craniocerebral 
injuries, and, if feasible, the postponement of opera- 
tion until the acute effects of the injury have mod- 
erated. 

This report is based on a study of 143 cases of 
actual clot formation, and instances of small films 
of blood on the cortex, or of more or less diffuse 
subarachnoidal hemorrhage have been excluded. 

Joun Martin, M.D. 
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SURGERY OF THE THORAX 


TRACHEA, LUNGS, AND PLEURA 


Biancalana, L.: Thoracoplasty with Extrafascial 
Apicolysis (La toracoplastica con apicolisi extra- 
fasciale). Minerva med., 1940, 31: 420. 


Biancalana states that, according to Semb, extra- 
fascial apicolysis presents the following advantages 
over the extrapleural type: it can be used in most 
cases, it offers less danger of secondary infection, and 
it provides a collapse that can be maintained. Semb 
has reported efficient collapse in 90 per cent of his 
cases, 80 per cent of which became negative for 
tubercle bacilli. The indications for the operation 
are the same as for thoracoplasties in general, but 
are extended to include older and rather extensive 
forms; it is advisable to limit the indications to 
fibrocavernous tuberculosis in order to avoid the 
febrile and exudative stages, to allow for a period of 
observation before the intervention, and to select a 
stage of increase in weight and decrease in expectora- 
tion as the best time for the operation. Hemoptysis 
is a decided indication for intervention. The opera- 
tion is well withstood by both sexes, and the best 
results are obtained between the ages of twenty and 
forty years. The general condition is important, 
and myocardial and renal changes must be taken 
into account. The single-stage intervention, includ- 
ing thoracoplasty of the first 5 ribs and extrafascial 
apicolysis, is sutficient for lesions of the upper lobe 
that are not too old and too extensive, while the 
two-stage operation on 7 or 8 ribs is necessary for 
large, rigid, and already stabilized caverns. The 
method should not be used for giant caverns which 
have destroyed the entire upper lobe, or for caverns 
of the middle or lower lobe in which total thoraco- 
plasty is indicated and extrafascial apicolysis is 
without object. 

The intervention includes two steps: resection of a 
certain number of the upper ribs, 5 or at most 6 in 
the single-stage operation, and extrafascial apicoly- 
sis. Local and regional anesthesia is used in most 
cases. The incision begins about two fingerbreadths 
above the spine of the scapula, runs down between 
the vertebral column and the vertebral border of the 
scapula, describes an ample curve round the lower 
angle of the latter, and then runs outward. All the 
ribs involved in the thoracoplasty are disarticulated 
at their costovertebral joint and the first 2 are also 
disarticulated at the sternum. The other ribs are 
resected to a decreasing extent, beginning with the 
third. As much as possible, the apicolysis must ob- 
tain a complete collapse of the entire upper lobe 
both in the transverse and vertical directions. If it is 
found necessary to extend the intervention, this 
must be done in a second stage as soon as possible 
alter the first, with peridural anesthesia and the 
same incision; 2 or 3 more ribs are resected, again at 
a decreasing rate, and the apicolysis must be per- 


fected. The intervention leaves almost no deformity 
and the postoperative course is usually uneventful; 
there have been no operative incidents, hemorrhage, 
pleural lesions, or suppuration of the extrafascial sac. 
The author used the method in 34 patients, most 
of whom had old and serious lesions which were con- 
sidered to offer no hope for recovery. The single- 
stage operation was sufficient in 19 and the two-stage 
operation was necessary in 15. Two patients died on 
the fourth day after the intervention, from pneu- 
monia with pulmonary atelectasis; general anesthesia 
had been necessary in both cases. Three patients 
died from aggravation of the process one, four, and 
eight months, respectively, after the intervention. 
Of the 29 remaining patients, 21 are well on the way 
to final healing, and 5 show improvement which, 
however, is not yet assured; in 3 the condition has 
remained stationary. In comparison with other 
statistics, the balance is decidedly favorable for the 
present cases, especially when the gravity of the 
conditions present is taken into consideration. 
RicHARD KeEMEL, M.D. 


Gallone, L.: The Involvement of the Mediastinal 
Lymph Channels in Secondary Carcinoma of 
the Lungs (L’impegno delle vie linfatiche medi- 
astiniche nella carcinosi secondaria dei polmoni). 
Tumori, 1940, 20: 232. 


Gallone states that the study of the lymphatic 
network and of the large collecting vessels of the 
mediastinum in cases of secondary carcinoma of the 
lungs shows above all that the tracheobronchial 
system is invaded by the metastases: this is a neces- 
sary condition for the production of pulmonary 
lymphatic carcinomatosis. However, an exception 
must be made for cancer of the breast which may 
invade directly one or both lungs through the adhe- 
sions between the parietal and visceral pleure and, 
from there, spread to the lymphatic network of the 
lung and descend toward the hilus. On the other 
hand, cancer of the breast with its capacity for early 
invasion of the anterior mediastinal system may 
cause lymphatic carcinoma of the lung by the retro- 
grade route from the hilus to the lung. This is 
explained by the study of normal and pathological 
anatomy which demonstrates the presence of direct 
connections between the anterior mediastinal and 
the tracheobronchial lymphatic chains. Under nor- 
mal conditions, the lymph travels from the tracheo- 
bronchial to the anterior mediastinal nodes, but this 
argument is insufficient to deny the possibility of a 
retrograde propagation of carcinoma because the 
neoplastic processes do not respect the direction of 
the lymphatic current. 

Bronchial cancer may for obvious reasons directly 
invade the lymphatic network of the lung in which it 
has originated; in this case, also, the early involve- 
ment of the tracheobronchial lymph nodes is the best 
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condition to favor subsequent retrograde propaga- 
tion to the entire lymphatic network of both lungs. 
In fact, when the tracheobronchial chains are in- 
vaded and the neoplastic process reaches the oppo- 
site hilus by the retrograde route, the necessary 
condition is established for the reproduction of the 
— picture of lymphatic carcinoma of the other 
ung. 

The study of lymphatic carcinomatosis of the 
lungs caused by abdominal tumors presents a special 
interest. In these cases, the most frequent point of 
origin is located in the stomach. The route of the 
thoracic duct does not allow understanding in what 
manner a cancer originating in an abdominal organ 
can reach the tracheobronchial lymph nodes and, 
from them, invade the lymphatic network of the 
lungs. In addition, the rather extensive involvement 
of the anterior mediastinal and tracheobronchial 
chains, found in cases of secondary lymphatic carci- 
noma of the lungs, cannot be reconciled with an 
exclusive propagation through the intermediary of 
the thoracic duct. Therefore, it is necessary to take 
into special consideration two routes which differ 
from that of the thoracic duct and which constitute 
direct tracts of metastatic propagation between the 
tracheobronchial, mediastinal, and abdominal chains. 
The first of these routes is provided by the com- 
munications existing between the tracheobronchial 
and the posterior mediastinal (peri-esophageal) 
lymph nodes, through which the metastases of ab- 
dominal origin arrive rather early and those of gas- 
tric origin with the greatest frequency. The second 
route is provided by the direct connections existing 
between the tracheobronchial lymph nodes, by 
means of lymphatics located in the pulmonary 
ligaments, and the supradiaphragmatic lymph nodes, 
which in turn may be invaded early and directly by 
metastases when their point of origin is located in 
one of the organs contained in the upper part of the 
abdominal cavity. RicHarD Kemet, M.D. 


Prati, M.: A Clinical and Statistical Report on 193 
Wounds of the Pleura and Lungs (Rilievi clinico- 
statistici su 193 feriti pleuro-polmonari). Policlin., 
Rome, 1940, 47: sez. prat. 1281. 


The author reports the cases observed in the 
Ninth Legionary Hospital for the ten months from 
January 20 to November 20, 1938. The patients 
were Italian and Spanish legionaries. There were 
19,917 admissions, 5,140 of them for war wounds. 
Among these, 499 were injuries of the chest, but 
only 193, that is to say 3.7 per cent of all the wounds, 
were penetrating wounds of the thoracic cavity, with 
injury of the lungs or pleura. 

The distance of the hospital from the front was 
from 50 to 300 kilometers, depending on the move- 
ment of the troops. This was traversed in automo- 
biles or hospital trains. The time between the in- 
jury and admission was in most of the cases from one 
to seven days. Only 17 patients were admitted as 
late as from two to seven months after the wound 
and they were suffering from the sequelz of pleural 


or pulmonary injuries. The stay in the hospital was 
from one to forty-eight days. The patients were 
evacuated as soon as possible to make way for oth- 
ers, but not until they were on the way to recovery 
and it was safe for them to make a long journey by 
hospital train. 

The chief symptoms were hemorrhage in the tho- 
rax; hemoptysis, generally moderate, as the patients 
with very severe hemoptysis had doubtless died on 
the field; subcutaneous emphysema, retention of 
projectiles, closed or open pneumothorax, and con. 
comitant injuries of other parts of the body. There 
were few complications, viz., bronchopneumonia in 4 
cases, abscess of the lung in 1, emphysema in 1, and 
phlebitis of the saphenous vein in 2. 

Contrary to the practice in the last war, the au- 
thor does not believe in active surgical intervention 
in the majority of cases. His treatment in most cases 
was limited to rest in bed in a semi-sitting position, 
the use of opiates when necessary, the emptying of 
blood from the thorax and substitution of the same 
or a somewhat larger amount of air, the transforma- 
tion of open into closed pneumothorax, and drainage 
of the pleura in cases of emphysema with a tendency 
toward diffusion. If there was only a small amount 
of blood in the thorax it was not emptied but allowed 
to be absorbed. In consideration of the fact that 
there was only 1 death among these 193 cases, and 
this in a case complicated by paraplegia from in- 
juries of the spine, the author believes that this 
method of treating war injuries of the lung is justified. 

Aubrey G. Morcan, M.D. 


Hochberg, L. A.: A Study of 300 Cases of Acute 
Empyema Thoracis (132 Streptococcic and 168 
Pneumococcic). J. Thoracic Surg., 1941, 10: 354. 


This author reports on a series of cases which had 
all been subjected to pre-operative diagnostic 
thoracentesis, and on the bacteriological and cyto- 
logical studies of the fluid thus obtained. The 
criterion for the diagnosis of empyema was the 
presence of frank pus in the pleural cavity. The 
criteria for cure of empyema were (1) an afebrile 
state, (2) minimal drainage, (3) complete expansion 
of the lung, and (4) roentgenographic evidence of 
complete expansion of the lung without retention of 
pleural fluid. Conversely those cases were considered 
surgical failures in which (1) there was a febrile 
course, (2) drainage persisted, (3) the lung was in- 
completely expanded, (4) the roentgenograms 
showed retained fluid, and (5) the patient required 
over ninety days of postoperative hospitalization. 

Streptococcic empyema was present in 132 cases, 
of which 8 failed to respond to surgical drainage. 
Thirty-one cases of streptococcic empyema were 
treated by aspiration; 10 of these were uncompli- 
cated and 21 were complicated. In addition, there 
were to cases which failed to respond to aspiration 
and later required another form of drainage. There 
were 4 deaths among the uncomplicated cases and 20 
deaths among the complicated cases. The complica- 
tions consisted of bronchial pneumonia with and 
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without empyema, peritonitis, pericarditis, lung 
abscess, gangrenous bronchitis, brain abscess, erysipe- 
las, pleurobronchial fistula, and empyema necessi- 
tatis. Thirty-five cases treated by closed intercostal 
drainage were made up of 27 uncomplicated cases 
and 8 complicated cases with 5 and 7 deaths, respec- 
tively. There were 4 uncomplicated cases of em- 
pyema which failed to respond to this form of drain- 
age. The mortality in the uncomplicated cases was 
16 per cent and in the complicated cases 70 per cent. 
The complications resulting in death consisted of 
ruptured lung abscess and pleurobronchial fistula, 
bilateral pneumonia and empyema, pericarditis and 
pneumonia, pleurobronchial fistula, pericarditis and 
pneumonia, and bronchopneumonia and lung ab- 
scess. There were 58 cases of streptococcic empyema 
treated by rib-resection drainage. Forty-three of 
these were uncomplicated and 15 were complicated. 
Of these, 5 uncomplicated cases and 3 complicated 
cases were surgical failures. The mortality in the 
uncomplicated cases was 4 per cent and in the com- 
plicated cases 33 per cent. The deaths were due to 
lung abscess, bronchial pneumonia, pericarditis, em- 
pyema necessitatis, spontaneous pneumothorax, and 
ruptured peripheral lung abscess. It is therefore 
clear that the mortality in the complicated cases of 
streptococcic empyema was more than five times as 
great as the mortality which occurred in the un- 
complicated cases. 

The author then reviews 168 cases of pneumo- 
coccic empyema of which 7 were surgical failures. 
Twenty-four cases were treated by aspiration. Eight 
of these were uncomplicated cases with 3 deaths, and 
16 were complicated cases with 15 deaths. The 
complications consisted of bronchial pneumonia, 
contralateral bronchopneumonia, pericarditis, lung 
abscess, cellulitis of the chest wall, bronchopleural 
fistula with lung abscess, and fistula without lung 
abscess. Twenty-nine cases were treated with closed 
intercostal drainage; 27 of these were uncomplicated 
and 2 were complicated. In addition, there were 22 
cases which later required rib-resection drainage; 16 
of these were uncomplicated and 6 were complicated. 
Among the uncomplicated cases there were 2 deaths 
and among the complicated there was 1 death. One 
hundred and eight cases were treated by rib-resec- 
tion drainage, 21 of which were complicated and 87 
uncomplicated. There was 1 death among the un- 
complicated cases and 9 deaths among the compli- 
cated cases. In addition there were 7 which failed to 
respond satisfactorily to this method of drainage. 
Four were uncomplicated and 3 were complicated. 
These complications consisted of pleurobronchial 
fistula, bilateral bronchopneumonia, lung abscess, 
pericarditis, suppurative mediastinitis, bilateral em- 
pyema, empyema necessitatis, and peritonitis. The 
mortality in these cases of pneumococcic empyema is 
related to the incidence of complicated cases and not 
to the incidence of empyema itself. The best method 
to be employed in drainage of uncomplicated 
pneumococcic empyemas is rib resection. 

J. DanteLt M.D. 
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ESOPHAGUS AND MEDIASTINUM 


Heuer, G. J.: Surgical Treatment of Tumors of the 
Mediastinum. Ann. Surg., 1941, 113: 357- 


In a series of 107 cases of malignant disease of the 
mediastinum, which included Hodgkin’s disease, 
lymphosarcoma, and primary and secondary carci- 
noma and sarcoma, only 15 (14 per cent) could be 
considered as suitable for surgical treatment. How- 
ever, if the primary malignant tumors only are 
considered, surgery appeared possible in 15 of the 
17 cases observed and was undertaken in 12. In one- 
half of these cases it was possible to remove the 
tumor. The experience suggests that with earlier 
diagnosis and earlier surgical intervention a greater 
number of the primary malignant tumors of the 
mediastinum may come within the field of surgery. 

Of a series of 39 cases of proved or presumed 
benign tumors of the mediastinum, only 17 or 43.5 
per cent were treated by a surgical operation. In 16 
of the 17 patients the tumor was removed, and of 
the 13 who survived operation, 12 are at present well. 
In view of the surgical results obtained, it is the 
author’s opinion that a larger percentage of the 
benign, or presumably benign, tumors should be 
subjected to operation. 

It has been the author’s experience that the der- 
moid cysts and non-malignant teratomas, the various 
other mediastinal cysts, the intrathoracic goiters, 
the benign connective-tissue tumors (including those 
derived from cartilage), the benign tumors of neuro- 
genic origin, the benign tumors of the thymus, and 
some of the sarcomas lend themselves to surgical 
removal; while the primary malignant tumors of the 
mediastinallymph nodes (lymphosarcoma, Hodgkin’s 
disease), the malignant teratomas, the malignant 
thymomas, and the various other mediastinal car- 
cinomas have proved unsatisfactory from the view- 
point of surgery. While a number of such cases have 
been subjected to surgery, exploration has always 
shown an extent of the disease beyond the pos- 
sibilities of surgical eradication. Roentgenotherapy 
in these has served to relieve the symptoms and pro- 
long life, particularly in patients with Hodgkin’s 
disease and lymphosarcoma. 

After trying various methods, the author has 
found the intratracheal method of anesthesia uni- 
formly the most satisfactory. It relieves the surgeon 
of the fear of open pneumothorax; it permits even 
the wide opening of both pleural cavities if this be- 
comes necessary during the course of the removal 
of the tumor. Ether and oxygen were found to be 
very satisfactory; also nitrous oxide-oxygen com- 
bined with ether. Most satisfactory of all is cyclo- 
propane administered through an intratracheal tube, 
and this has recently been the anesthetic of choice. 

The location of the mediastinal tumor determines 
the thoracic approach. Generally speaking, three 
operative approaches will be applicable in the ma- 
jority of lesions. The small to moderately large an- 
terior mediastinal tumors may be approached by an 
anterior T-shaped incision, the vertical leg of the T 
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being placed parallel with and over an appropriate 
rib and the horizontal leg of the T parallel with and 
over the lateral border of the sternum. A single rib 
with its costal cartilage is resected subperiosteally. 
The costal cartilage immediately above and below 
is divided at its sternal junction. With the pleura 
opened and a rib separator properly placed, a large 
triangular opening is secured, the base at the sternum 
and the apex at the lateral thoracic wall. For the 
upper posterior mediastinal tumors, a posterior ap- 
proach along the spine with retraction of the scapula 
and with resection of sufficiently long segments of an 
appropriate number of ribs gives an exposure of the 
posterior mediastinum that is sufficiently large to 
remove all but the very large tumors. For the large 
tumors which have extended far into one or both 
pleural cavities, a long incision encircling the hemi- 
thorax, with or without the resection of a single rib, 
is to be preferred. 

The importance of the closure of the thoracic 
wound, after the operation within the thorax has 


been completed, cannot be overemphasized. Because 
of physiological considerations, the closure should be 
airtight, so as to prevent the occurrence of a ‘“‘suck- 
ing’ pneumothorax, and it should be secure, so as 
to prevent subsequent reopening of the wound. If 
there has been no soiling during the procedure, closure 
should be complete and without drainage. Should 
an effusion occur after operation, this had better be 
treated by repeated aspirations than by primary 
drainage in anticipation of its occurrence. If definite 
soiling has taken place during the operation, the 
thoracic wound should, nevertheless, be closed com- 
pletely, and drainage, if thought necessary, estab- 
lished by the airtight suction method at a distance 
from the wound. 

In the immediate postoperative course, the oxygen 
tent has been found very useful and is regularly 
employed. The occurrence of an effusion post- 
operatively is common, and should be recognized 
early and treated as has been indicated. 

JosepH K. Narat, M.D. 
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THE BEARING OF THE GASTRIC SECRETORY MECHANISM 
UPON THE SURGICAL MANAGEMENT OF GASTRIC 
AND DUODENAL ULCER 


Collective Review 


FREDERICK C. HILL, M.D., M.S. in Surg., F.A.C.S., Omaha, Nebraska 


T is generally conceded that there are factors 
other than secretory which are concerned in 
the etiology of peptic ulcer, but since these 
other factors are largely beyond the realm of 

surgery, nearly all of the operative procedures 
which have been used in the treatment of ulcer 
have been concerned with the production of a 


change in the gastroduodenal secretions. Even if - 


it is true that the primary cause of peptic ulcer is 
“constitutional,” there results from this a secre- 
tory disturbance which can often be recognized 
as the secondary cause. We cannot, beyond cer- 
tain limits, change the patient’s constitution, but 
we can by surgery alter the resulting secretory 
maladjustment. It has been said that there is no 
surgical treatment for ulcer, only for its complica- 
tions, but in all surgical procedures performed on 
the stomach one must be concerned with another 
form of treatment—the prophylactic. With the 
universal recognition of the frequency of second- 
ary ulcer, all surgeons agree that one must insure, 
as much as possible, that whatever operation is 
done will leave the patient with the minimum 
chance of subsequent ulceration. It is evident that 
a knowledge of the mechanism of gastric secre- 
tion becomes of primary importance in the intelli- 
gent choice of operative procedures. The infor- 
mation available concerning the mechanism. of 
gastric secretion is, like that of any other physio- 
logical function, far from complete, but certain 
facts are known, and it is the purpose of this dis- 
cussion to indicate them and to review briefly 
recent investigations which pertain to this parti- 
cular subject. 

The secretory activities of the stomach may be 
divided into three periods, all of which more or 
less overlap: 

1. The psychic phase: This is when the secre- 
tion is brought about by the sight, taste, or smell 
of food, or by a conditioned reflex which has been 
established in association with food. 


Assistant Professor of Surgery, Creighton University School 
of Medicine, Omaha, Nebraska. 


2. The gastric phase: This is when the secre- 
tion is produced by stimuli arising within the 
stomach. 

3. The intestinal phase: This is when the flow 
of gastric juice is initiated by the entrance of food 
into the intestine. 


THE PSYCHIC PHASE AND THE EFFECTS 
OF VAGOTOMY 


Pavlov, by means of a gastric pouch, was the 
first to demonstrate the psychic phase of gastric 
secretion, and among other facts, he found that 
the quantity of juice secreted varied with the 
type of food and the appetite of the animal and 
that this juice was rich in pepsin. When the vagus 
nerves were cut he found that this phase of secre- 
tion was abolished, and he concluded that it was 
a reflex through the vagus nerve. 

The clinical application of vagotomy as a 
means of reducing the acidity of the stomach has 
not been extensive. Schiassi (48), in 1925, re- 
ported a series of 25 cases in which he cut branches 
of the vagus nerve on the stomach in the treat- 
ment of duodenal ulcer with favorable results. 
C. H. Mayo (42), in 1928, sectioned the nerves 
along the lesser curvature on the anterior and 
posterior walls of the stomach. Hartzell (27), in 
experiments on dogs, cut the anterior and poste- 
rior vagal trunks above the diaphragm of some 
animals and in the abdomen in others. He found 
that when the nerves were sectioned in the thorax, 
there was a definite reduction in both the total 
and free acidity, and that the highest curve after 
operation was lower than the lowest pre-operative 
curve. When the nerves were cut in the abdomen, 
the acid sometimes reached the same height as 
before operation, but the secretory curve was 
shorter and the stomach emptied sooner. Vanzant 
(56), however, studied 4 of Hartzell’s dogs, two 
and one-half years later, and found that the secre- 
tion at that time had become approximately the 
same as before operation. 

Wilhelmj, McCarthy, and Hill (67) found that 
after partial gastrectomy and bilateral vagotomy 


133 


134 INTERNATIONAL ABSTRACT OF SURGERY 


in dogs, there was a decrease in acid secretion 
which was greater than that which occurred after 
partial gastrectomy alone. In 51 tests with a 
Liebig-extract test meal, 33 per cent were charac- 
terized by anacidity. 

Winkelstein and Berg (72) combined sub- 
phrenic section of the anterior vagus nerve with 
partial gastrectomy and found that these pro- 
cedures produced achlorhydria in most patients. 

Ferguson (18), studying the effects of vagotomy 
in monkeys, cut the nerves in the neck in 5 ani- 
mals, and below the diaphragm in 5 other animals. 
He found that the acid was not lowered in the 6 
animals of which the gastric secretions were 
analyzed. Cardiospasm occurred in all animals 
and there was also delayed emptying time for 
solid food. In 2 monkeys there were found to be 
mucosal erosions, 1 in the duodenum and 1 in the 
stomach, and in 1 of these cases, the ulcer per- 
forated and caused the death of the animal. 

Meek and Herrin (43) also observed gastric 
stasis in vagotomized dogs on solid food, and in 
2 instances Meek reported the development of 
gastric ulcer. Beazell and Ivy (4) performed 
bilateral subdiaphragmatic vagotomy on 30 rab- 
bits, and the incidence of ulcer in rabbits which 
survived longer than twenty-nine days was 50 per 
cent. All of these ulcers were typical chronic 
ulcers and were located along the lesser curvature 
of the stomach. Sixty dogs were subjected to 
bilateral vagotomy above the diaphragm and kept 
on a soft diet. None of these were found to de- 
velop ulcer. 

Meek and Herrin, in their studies on bilateral 
vagotomy in dogs, concluded that the vagus nerve 
is necessary for the maintenance of normal gastric 
tonus and that the emptying time of the stomach 
is in some way affected by the amount of tonus. 
Barron and Curtis (3) cut the left vagus nerve 
below the diaphragm in one patient. Pre-oper- 
atively this patient had hypermotility as shown 
by a balloon in the stomach. After the operation 
the emptying time of the stomach was reduced to 
about three hours (four hours shorter than before 
operation), and it was found that the pyloric 
sphincter was apparently relaxed. Five months 
after the operation the emptying time was still 
decreased and the patient remained symptomati- 
cally well. 

Crisler and Van Liere (10), on the other hand, 
found that section of the pyloric sphincter or 
partial parasympathetic denervation of the sphinc- 
ter did not shorten the emptying time of the 
stomach. They believe that the normal pyloric 
sphincter is not of great importance in determin- 
ing the emptying time of the stomach, or, if it is, 


its function is taken over quickly by some other 
mechanism after the sphincter has been dener- 
vated or sectioned. They do not believe that the 
spincter is entirely without function, but consider 
it simply an accessory mechanism. These authors 
performed their experiments on dogs and cut the 
vagus fibers by incising a ring around the pylorus 
1 in. above the sphincter. 

Meschan and Quigley (44) by placing three tan- 
dem balloons in the pyloric antrum, the pyloric 
sphincter, and the duodenal bulb in dogs, found 
that peristaltic waves which start in the stomach 
passed successively over those regions and acted 
as one functional unit. These investigators found 
that the pyloric sphincter tended to be relaxed 
until a wave reached it, and they concluded that 
it served mainly to prevent regurgitation rather 
than to regulate emptying of the stomach. 

Thomas (54) recorded the difference in pressure 
between the gastric and duodenal sides of the 
sphincter, and found that when there was food in 
the stomach, the pressure was higher in the stom- 
ach than in the duodenum. If hydrochloric acid 
or pepsin were introduced into the duodenum 
through a fistula, the sphincter relaxed and there 
was an equalization of pressure in the stomach 
and duodenum. This mechanism, Thomas found, 
was not disturbed by cutting the vagus nerve, 
but operated through an intragastric reflex. 

Crider and Thomas (9) also showed that the 
pyloric sphincter plays only a secondary rdle in 
controlling the emptying of the stomach. They 
found that there was no change in the emptying 
time of normal saline solution, 5 per cent glucose, 
0.05 N hydrochloric acid, 10 per cent olive oil, 
or 10 per cent alcohol in dogs when a special tube 
was placed in the pyloric sphincter to keep it open 
continuously. 

Babkin (1), from experiments with insulin as 
the secretory stimulus, believes that hypoglyce- 
mia stimulates the vagus gastric secretory centers 
in the brain. He found that section of the vagi 
prevented the secretory effect of insulin. He ad- 
vanced the theory that the vagi during activity 
liberate histamine or a histamine-like substance 
which stimulates the cells of the gastric glands. 

Insummary of the experimental and clinical data 
which are available concerning the effect of vagot- 
omy on the stomach of man, it is apparent that 
our information is decidedly limited. Very few 
operations have been reported in which adequate 
removal of the vagus supply of the stomach has 
been done in man. It seems probable that in order 
to obtain the maximum effect of vagotomy, the 
nerves must be cut no lower than just below the 
diaphragm, and even this may not give an abso- 
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lute interruption, in view of the fact that Grondahl 
and Haney (26) found that some of the vagus 
fibers, in the dog at least, course downward within 
the wall of the esophagus. Frequently, as in the 
cases reported by Winklestein and Berg (72), one 
vagus nerve has been cut, but combined with this, 
another operation has been done on the stomach, 
so that the results obtained cannot be definitely 
attributed to the section of the nerve. Nor can the 
section of one nerve be expected to show the en- 
tire effect of vagotomy. We have little informa- 
tion on the emptying time of the human stomach 
after bilateral vagotomy, and it is impossible to 
say whether any lessened acidity obtained by the 
procedure would be counteracted by undesirable 
changes in gastric motility. It is probable that 
vagotomy will control more than the psychic 
phase of secretion alone, but just how important 
the vagus controlled secretion is in the etiology of 
ulcer we cannot say. One direct experimental 
attack on this problem was made by Schmidt and 
Fogelson (49) when they sham-fed dogs for ten to 
twelve hours a day for more than one hundred 
days. These investigators found no evidence of 
chronic-ulcer development in the dogs. However, 
the experimental data is hardly adequate to en- 
able one to draw definite conclusions. Wangen- 
steen and his coworkers (59) have recently been 
able to produce ulcers in cats and dogs by implant- 
ing under the skin a pellet of histamine in bees- 
wax. 

For many years attention has occasionally been 
directed to the occurrence of peptic ulcer in pa- 
tients with lesions of the hypothalamus, (24, 17, 34, 
39, 52, 13, 41). These ulcers have been observed 
in man and in experimental animals, but have 
also been observed following section of the vagus 
and splanchnic nerves and after celiac ganglionec- 
tomy in animals. Stimulation of the vagi, either 
by pilocarpine, or by electricity, has also pro- 
duced lesions in the stomach. There is apparently 
some relationship between the hypothalamus and 
certain acute lesions of the stomach and duo- 
denum, but there is considerable doubt about the 
relevancy of these findings to chronic peptic ulcer. 


THE INTRAGASTRIC PHASE AND ITS MODIFI- 
CATION BY SURGERY 


Secretion of gastric juice follows the entrance of 
food or its extractives into the stomach, and in 
addition to this direct stimulation there is also 
considerable evidence that there is a hormone, 
gastrin, which is liberated from the mucosa of the 
stomach and which passes into the blood and 
excites the gastric glands. Such a hormone, which 
is apparently not histamine, can be extracted from 


the mucosa of the pyloric region of the stomach, 
and it is probable that both histamine and gastrin 
are active in gastric digestion. 

The secretion of the gastric glands consists of 
mucus, pepsin, and hydrochloric acid, and of 
these three constituents, hydrochloric acid is the 
only one which has been definitely demonstrated 
to be of importance in the etiology of ulcer. Howes, 
Flood, and Mullins (32) have shown, by cutting 
a piece from the gastric mucosa of cats, that the 
healing of these defects is not affected by increas- 
ing the concentration of pepsin. Vanzant, et al. 
(57), however, found that in cases of duodenal 
ulcer the concentration of pepsin was higher than 
normal, and they found this to be true also in 
jejunal ulcer. Their investigation showed that 
the concentration of pepsin increased with the in- 
crease of subjective symptoms and with the de- 
gree of the acuteness of the inflammatory process. 

The gastric glands secrete acid which always 
has a concentration of 0.170 N, and an acid of 
this concentration is capable of digesting living 
tissue, such as a spleen, which has been implanted 
in the wall of an isolated gastric pouch. If such 
tissue is implanted in the wall of the intact 
stomach it is not digested, because the secreted 
acid is diluted by food, saliva, mucus, and regur- 
gitated intestinal content. The gastric mucus has 
little diluting or neutralizing effect, as was shown 
by Wilhelmj, Henrich, and Hill (66) in studies in 
which an acid meal was introduced into a whole 
stomach pouch, and it is the other factors men- 
tioned, particularly regurgitation, which are im- 
portant in protecting the gastric mucosa against 
ulceration. By the use of an acid test meal and 
later by means of a specially prepared Liebig- 
extract test meal (30) containing phenol-red, 
Wilhelmj and his coworkers (69) have demon- 
strated the constancy and importance of duodenal 
regurgitation in regulating the acidity of the gas- 
tric contents. They have shown that the reduc- 
tion in acidity of an acid test meal is due 75 per 
cent to dilution and only 25 per cent to neutraliza- 
tion. The duodenal contents consist of bile, pan- 
creatic juice, and succus entericus, and of these 
three constituents, the pancreatic juice is the only 
one which contributes definite alkalinity. The 
other two components are nearly neutral in reaction 
and reduce the acidity merely by dilution. Wil- 
helmj, Neigus, and Hill (68) further demonstrated 
this diluting effect when they ligated the bile and 
pancreatic ducts and found that the acid meal was 
reduced in acidity less rapidly and less completely 
than before operation. They found that the 
pyloric secretion is almost as effective as the duo- 
denal contents in reducing acidity, except that 
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not as large an amount of the former is available. 
Since Mann’s studies on drainage of the duodenal 
contents into the ileum by a short circuiting oper- 
ation, the importance of the duodenal secretions 
in the prevention of duodenal ulcer is generally 
recognized. Other similar evidence has been pro- 
duced by Whipple and Hooper (65) who noted 
that ulcers followed biliary fistula; by Blanck (5), 
who found that in such dogs the ulcers could be 
prevented by incorporating bile in the feeding of 
the dogs; and by DeBakey (15), who studied the 
relative importance of the three contents of the 
duodenal juices, and found the bile most impor- 
tant, the pancreatic juice next, and the succus 
entericus least important. 

Welch and Comfort (64), in their study of nor- 
mal persons and persons with duodenal ulcer, 
demonstrated the importance of duodenal regur- 
gitation, not only in preventing duodenal ulcera- 
tion by diluting the acid as it enters the duo- 
denum, but also by diluting the acid in the stom- 
ach. They found that in normal persons, dilution 
tended to be 100 per cent effective, but in pa- 
tients with duodenal ulcer, this was rarely true. 

There is another mechanism which apparently 
aids in preventing hyperacidity, and this is the 
inhibition of gastric secretion by the secreted acid 
itself. Wilhelmj, O’Brien, and Hill (70) found 
that when acid of increasing concentration was 
placed in whole stomach pouches, the secretion of 
acid ceased when the concentration of the acid 
reached 0.06 normal (60 clinical units). This in- 
hibition is apparently of intragastric origin since 
it occurred in a stomach isolated from the intes- 
tine, and is probably not due to the action of a 
hormone. 

Surgical procedures which are used in the treat- 
ment of gastric or duodenal ulcer may, with the 
exception of those in which the ulcer itself is re- 
sected, be divided into two groups, (1) those 
which are designed to increase duodenal regur- 
gitation, and (2) those which are designed to re- 
duce the amount of acid secreted by the stomach. 
The first class includes pyloroplasty, gastroduo- 
denostomy, and gastrojejunostomy. The second 
includes vagotomy, partial gastrectomy, and resec- 
tion of a portion of the body of the stomach. 

Other types of procedure have been used which 
involve closure of the pylorus or drainage of the 
duodenal secretions into the jejunum below a 
gastro-enterostomy (anastomosis en Y), but 
these operations have been largely discarded be- 
cause of the high percentage of secondary ulcer 
which follows their use. 

Pyloroplasty in the treatment of duodenal ulcer 
has two advantages: it may be combined with ex- 


Fig. 1. In performing lateral gastroduodenostomy the 
filmy reflection of the peritoneum is divided lateral to the 
duodenum, which allows elevation of the duodenum from 
its retroperitoneal position. (V. C. Hunt: Management of 
Peptic Ulcer.) 


cision of a duodenal ulcer, and it does not expose 
the patient to the risk of a jejunal ulcer. Un- 
fortunately, the clinical results of this operation 
have not been particularly good, probably be- 
cause, as shown by Hill, Henrich, and Wilhelmj 
(28), the amount of duodenal regurgitation is in- 
creased very little. In the presence of a high 
acidity and poor duodenal regurgitation, this pro- 
cedure is probably not advisable, unless direct 
attack on a bleeding duodenal ulcer seems im- 
perative. 

Gastroduodenostomy, as modified by Kocher 
(36) (incision of the parietal peritoneum to mo- 
bilize the second part of the duodenum), has cer- 
tain definite virtues. This operation apparently 
provides, according to the work of Hill, Henrich, 
and Wilhelmj (28) on dogs, the greatest amount 
of regurgitation. Because of the greater resistance 
of the duodenum to acid, there should be less 
chance of secondary ulceration than when a gastro- 
jejunostomy is done. Clute and Sprague (7), 
however, in 5 patients who underwent gastro- 
duodenostomy, did not find evidence of adequate 
dilution. In fact, the total and free acid after 
operation was found to be as high as or higher than 
before operation. Clinical reports on gastroduo- 
denostomy have shown that secondary ulcer is 
rare but may occur (Wilkie (71), 2 cases in 159 
gastroduodenostomies; Graham (21), 1 case in 9 
gastroduodenostomies; Hunt (33), 1 case in 22 
gastroduodenostomies). This is apparently a con- 
siderably lower incidence than that reported for 
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Fig. 2. Mobilization of the duodenum facilitates its 
approximation to the antrum of the stomach without 
angulation or undue tension. (V. C. Hunt) 


gastrojejunostomy, but the greater difficulty of 
dealing with such a secondary ulcer if it occurs, is 
a grave objection to the operation. 

The mechanism by which gastrojejunostomy 
contributes to the healing of duodenal or gastric 
ulcer is, aside from the relief of pyloric obstruc- 
tion, due to the increased regurgitation of duo- 
denal contents into the stomach. A reduction in 
the gastric acidity following posterior gastro- 
enterostomy was reported by Walters (61) to 
occur in from 30 to 50 per cent of his cases. Hol- 
man and Sandusky (31), on the other hand, found 
lowered acidity in only 8 per cent of 75 patients, 
and Tomoda and Aramaki (55) found no uniform 
change in the acidity in 32 cases. It must be noted 
that these findings were obtained by the use of an 
ordinary test meal which gave no indication of 
the amount of regurgitation which may have 
occurred, and further clinical study would seem 
to be indicated before this point can be settled. 

Of the two types of gastrojejunostomy, anterior 
and posterior, the latter would seem to be prefer- 
able as far as the resistance of the jejunum is con- 
cerned. It is a well known fact that the farther 
down in the intestine one operates, the less re- 
sistant the mucosa is to acid. Comparatively few 
gastrojejunal ulcers have been reported following 
the anterior type of anastomosis, but, of course, 
fewer of these operations have been done. Leav- 
ing aside the question of the incidence of marginal 
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Fig. 3. The anastomosis is constructed without the use 
of clamps on either the stomach or the duodenum. (V. C. 
Hunt.) 


ulcer, Lahey and Swinton (38) believe that a 
gastrojejunal ulcer occurring in an anterior gas- 
trojejunostomy is easier to deal with than one in 
a posterior stoma, and Lahey believes that he 
himself would feel safer with an anterior anas- 
tomosis. If an anterior anastomosis is used, an 
enterostomy should not be made because of the 
fact that it short-circuits the protective duodenal 
secretions around the stoma. 

The acid of the stomach is secreted entirely by 
the body and the fundus; the pylorus secretes only 
mucus. When the pyloric antrum is removed and 
an anastomosis made between the stomach and 
the jejunum, there is left a wide stoma through 
which a great deal of duodenal regurgitation 
occurs (Hill, O’Brien, and Wilhelmj) (30). In 
addition to this factor of dilution, however, there 
is a reduced acid secretion and lowered acidity 
which is not accounted for by the diluting factor. 
Apparently some stimulus to the secretion of 
acid by the fundus originates in the pylorus. Ac- 
cording to the work of Grindley (25), who studied 
on dogs with fundic pouches of the Heidenhain 
type with and without the pylorus, the removal 
of the pylorus has no effect on the secretion of 
acid in these pouches. Grindley considers such a 
pouch to be vagus-denervated and this would 
seem to imply that any change in secretion pro- 
duced by removal of the pylorus is mediated 
through the vagus nerve. This conclusion, how- 
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ever, is questionable because there is considerable 
doubt whether a Heidenhain pouch is actually 
vagus-denervated. Grindley offers another ex- 
planation of the lowered acidity after partial 
gastrectomy, stating that since in most resec- 
tions more than the pyloric antrum is removed, 
the removal of some of the acid-secreting glands 
of the body of the stomach might account for it. 

There is available considerable clinical data on 
the effect of partial gastrectomy on gastric acid- 
ity. Walters and Wolff (61) stated that relative 
achlorhydria results in about 25 per cent of cases 
following the Billroth I resection for duodenal 
ulcer. Klein, Aschner, and Crohn (35) report the 
same findings in from 60 to 70 per cent following a 
Pélya operation. St. John and his coworkers (53) 
found absence of free hydrochloric acid in 22 of 
26 patients after partial gastrectomy. St. John 
was under the impression that in some of the pa- 
tients with anacidity, not even the entire pyloric 
antrum had been removed, and thus the removal 
of the acid-secreting glands could not explain the 
reduced acidity. These workers also found marked 
diminution in the peptic activity of the gastric 
juice in nearly all cases. 

Tomoda and Aramaki (55) found free hydro- 
chloric acid either absent or very low in 70 cases 
following gastric resection. Milanes (45) studied 
70 cases in which subtotal gastrectomy had been 
done, paying particular attention to those in 
which there was persistent free hydrochloric acid. 
In these cases, they injected 1 mgm. of atropine 
sulfate subcutaneously and demonstrated that 
the residual acidity was due to the active agency 
of the vagus. Winkelstein and Berg (72) found 
that there was some relation between the pre- 
operative acidity and the location of the ulcer. 
In the cases of patients with gastric ulcer an 
achlorhydria invariably resulted from partial 
gastrectomy regardless of whether the pre-opera- 
tive acidity was high or low. In patients with 
duodenal ulcer or an ulcer near the pylorus, with 
a high pre-operative acidity, achlorhydria rarely 
resulted from the operation. In patients with 
duodenal ulcer, a postoperative achlorhydria 
usually developed if the pre-operative acidity was 
normal. If an anterior vagotomy was combined 
with a partial gastrectomy in cases of duodenal 
ulcer with high pre-operative acidity, achlorhy- 
dria commonly occurred (77 per cent). Wilhelmj, 
McCarthy, and Hill (67) cut both vagus nerves 
in the thorax and did a partial gastrectomy on 
dogs. Only 33 per cent of these dogs developed 
anacidity, but the acidity was lower than that 
which followed partial gastrectomy alone. In 
regard to reduction in acidity because of the re- 


moval of a portion of the body of the stomach, it 
must be admitted that it has been found by prac- 
tical experience (19) that the best clinical results 
are obtained by resection of from two-thirds to 
three-fourths of the stomach, which would, of 
course, include more than the antrum, but in view 
of the experimental results obtained by, and 
which will be discussed under, fundusectomy, the 
question comes up whether a reduced acidity ob- 
tained by such means will be permanent. Of two 
types of resection in common use, the Billroth I 
and the Polya, each has certain definite advan- 
tages. The Billroth I, or the Von Haberer or other 
modifications of it, exposes only the compara- 
tively resistant mucosa of the duodenum to the 
gastric juice and should lead to fewer secondary 
ulcers. On the other hand, the operation which is 
known by Polya’s name, but which Pélya him- 
self (47) believes was first performed by Kroenlein 
in 1888, provides a wider stoma and consequently 
greater opportunity for duodenal regurgitation, 
and is probably more easily performed by the 
average surgeon. 

Vitkin (58) made roentgenological studies of 
the stomachs of 67 patients in whom a Billroth II 
was done and claimed very excellent results as far 
as the emptying of the stomach was concerned. 
He believes that the periodic opening and closing 
of the stoma is due to peristaltic contractions and 
dilatations of the efferent limb of the bowel. 
Shekhter (51), on the other hand, in a study of 60 
cases of partial gastrectomy believed the first 
method of Billroth or its modifications to be pref- 
erable as far as motor function is concerned. He 
found that the Billroth II left a smaller stomach 
and that the afferent loop of the bowel tended to 
fill up. 

Walters (60) believes that recurrent ulceration 
is much more common after the Billroth I opera- 
tion than after the Pélya, even when the antrum 
has been removed. 

In any case partial gastrectomy, even if an 
adequate amount of the antrum has been removed, 
is no absolute assurance that recurrent ulceration 
will not occur. Lahey and Marshall (37) reported 
7 per cent and Cutler (14) 3 per cent in their cases 
in which an extensive resection was done, but the 
former figure, at least, is certainly higher than is 
reported by most clinics. 

In order to attack directly the acid-secreting 
glands of the stomach, Connell (8), in 1929, de- 
vised an operation which he termed “fundusec- 
tomy.” In this operation, a portion of the body 
and fundus of the stomach along the greater cur- 
vature is resected with the idea of reducing the 
amount of acid-secreting tissue of the stomach. 
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Fig. 4. Wangensteen’s method of fundusectomy using 
Petz clips which are to be inverted. 


In experiments on dogs, Connell found that the 
free and total acidity was reduced immediately, 
and that the free acid remained low but the total 
acidity returned to the pre-operative level in about 
three months. He also found that the emptying 
time of the stomach was delayed during the first 
six weeks. Deloyers and Johnson (16) found 
similar reduction in both the free and total acid- 
ity in studies made from the tenth to twentieth 
day after operation. Mann (40) found that after 
a resection of the fundic portion of the stomach 
and surgical duodenal drainage, the resulting 
ulcers developed more slowly than usual and 
became more indurated. Watson (63), in experi- 
ments on dogs, found that there was a definite 
relation between the reduction in acidity and the 
amount of fundus removed, and that unless about 
four-fifths of the fundus was removed, the changes 
were not constant. In studies made at the expira- 
tion of four months (a month longer than Connell 
observed his dogs) the changes were much less 
definite, even when a very low acidity had 
originally been present. 

Seely and Zollinger (50) removed extensive por- 
tions of the greater curvature of the stomach, and 
attempted to leave only a tube from the esopha- 
gus to the antrum. One month after operation 
there was a definite drop in the free and total 
acidity, but three months after operation the acid 
began to rise, and eight months after operation had 
reached normal. At this time the stomach had 
also reached approximately normal size, but few 
new ruge had formed. These authors concluded 
that within the period studied, the hypertrophy 
of the stomach does not extend to the production 
of new ruge. In the newly formed stomach there 
was apparently a normal distribution of acid- 
forming cells throughout. They also found that 
the number of glands per millimeter originally 
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Fig. 5. Anastomosis after the Wangensteen resection. 


present was the same in the region of the lesser 
curvature as in that of the greater curvature, and 
that the only reason the greater curvature secretes 
more acid is because of the reduplication of the 
mucosa in folds. 

Ochsner, Gage, and Hosoi (46), removed the 
greater curvature of the stomach (fundusectomy) 
in some animals and the lesser curvature in 
others. In those cases in which the greater cur- 
vature was removed, the incidence of ulceration 
was high (63.6 per cent), whereas in those in 
which the lesser curvature was removed, no ul- 
ceration developed. They attribute this to a 
greater susceptibility of the lesser curvature to 
ulceration. 

Babkin (2) states that in the region of the pylo- 
rus and lesser curvature, there are from 320 to 450 
nerve cells, in the region of the fundus, 80 to 200, 
and in the region of the body, 250 to 320. He be- 
lieves that because of this abundant supply in the 
region of the lesser curvature, this part of the 
stomach is more under the control of the vagus 
and less under the control of the hormones than 
the remainder of the stomach. 

Wangensteen (62) has described an operation 
in which he removes a large portion of the fundus 
of the stomach and combines this with a gastro- 
jejunostomy. He has operated on g patients by 
this method and finds that the stomach empties 
very rapidly and is achlorhydric, even to hista- 
mine. In the 1 patient who still has free hydro- 
chloric acid, the upper fundus beyond the inser- 
tion of the esophagus was not removed. Wan- 
gensteen suggests that in young patients it may 
be desirable to omit the gastrojejunostomy. He 
states that following the operation the patients 
sometimes complain that the gastric capacity is 
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too small, but as time goes on these complaints 
stop. 


THE INTESTINAL PHASE OF GASTRIC SECRETION 


When digestive products reach the intestine, 
they are absorbed, pass into the blood stream, 
and reach the stomach where they act as secre- 
togogues. This phase of secretion is inhibited by 
acid in the duodenum, and enterogastrone, which 
Ivy and his co-workers have extracted from the 
intestinal mucosa, may be concerned in it. The 
secretion of gastric juice in the intestinal phase, 
and also in the gastric and physic phase, is in- 
hibited by fat, and there is some evidence pre- 
sented by Lim and Ivy that chalone, a hormone, 
may be the active factor. Peristalsis in the stom- 
ach is regulated not only by food in the stomach 
but also by the presence in the intestine of hydro- 
chloric acid, fat, products of starch or protein, 
and hypertonic or hypotonic solutions. Mechan- 
ical distention of the intestine has a similar effect. 

No surgical application has been made of the 
intestinal phase of gastric secretion, but it has 
long been utilized in medical treatment by the 
use of cream in the treatment of ulcer. The in- 
testinal phase of secretion produces a long con- 
tinued acid secretion and its surgical control 
would undoubtedly solve a great deal of the ulcer 
problem. At the present time, our information is 
so limited that one cannot even suggest a method 
of attack. 

It is of a great deal of interest that Gray, 
Wieczorowski, and Ivy (23) have extracted a 
substance from the urine which depresses gastric 
secretion. It resembles enterogastrone, but does 
not affect gastric motility. Culmer, Atkinson, 
and Ivy (11, 12) found the gastric secretory de- 
pressant to be heat-stable, but an extract pre- 
pared by Friedman et al. (20) was heat-labile. 
The latter substance protected Mann-Williamsen 
dogs against ulcer. Brunschwig and his cowork- 
ers (6) have found a heat-labile principle in the 
gastric juice of patients with pernicious anemia or 
carcinoma of the stomach, which inhibited gas- 
tric secretion. Gray and his coworkers (22) have 
recently been able to prepare a gastric inhibitory 
factor (urogastrone) from normal male urine 
which is free from pyrogens. 


COMMENT 


The only consideration which should enter into 
the choice of operation for ulcer is the cure of the 
patient, and with the proper indications for surg- 
ery no operation which will permanently relieve 
peptic ulcer is “too radical’, if the patient can 
survive it. An extensive partial gastrectomy will 


produce anacidity in most patients, but this oper- 
ation unfortunately carries with it a mortality 
which is higher than other procedures. If a bila- 
teral subphrenic vagotomy were combined with a 
pylorectomy there should be no free acid in most 
cases, but we do not know what undesirable con- 
comitant effects might result from such vagotomy. 
When a partial gastrectomy is done it would seem 
that a Pélya type of anastomosis would be pref- 
erable to a Billroth I because of the large stoma of 
the former with greater opportunity for regur- 
gitation and dilution of any persisting acid. 

There are patients in whom a partial gastrec- 
tomy is contraindicated because of their physical 
condition, and in other patients in whom partial 
gastrectomy is possible, careful study may show 
that it is not necessary. We are not certain that 
complete anacidity must be produced to prevent 
recurrent ulcers, nor do we have absolute assur- 
ance that even if anacidity is produced, no stomal 
ulcer will develop, although its development 
would be extremely unusual. 

In selecting an operation to fit the patient, be- 
fore any decision is made, an attempt should be 
made to determine (1) the extent of influence 
which the vagus nerve exerts in the hyperacidity 
in that particular case, and (2) the amount of duo- 
denal regurgitation. In this investigation there 
will be found patients in whom the vagus-stimu- 
lated secretion is large in amount, and it is in 
these that vagotomy should be expected to pro- 
duce its most satisfactory results. Other patients 
may be found in whom duodenal regurgitation is 
effective but who, nevertheless, have hyper- 
acidity. In these cases gastro-enterostomy, which 
is designed only to increase regurgitation, will 
probably have little beneficial effect and will 
result in frequent marginal ulcers. On the other 
hand, it is in the patients with low acidity and 
poor regurgitation that gastro-enterostomy should 
achieve its best results. In patients on whom a 
more extensive operation than gastro-enteros- 
tomy seems necessary and on whom a partial gas- 
trectomy would be done at too grave a risk, some 
type of fundusectomy combined, as Wangensteen 
suggests, with a gastro-enterostomy may be con- 
sidered. It is possible that if a large stoma is 
made so that the stomach empties very rapidly, 
there may be less hypertrophy of the remaining 
portion of the stomach and a permanent anacid- 
ity may be attained. 

The newer work on acid-inhibiting substances 
offers a great deal of promise, and it is to be hoped 
that the opening of this new avenue of approach 
may lead to an entirely safe and satisfactory 
treatment for peptic ulcer. 
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SURGERY OF THE ABDOMEN 


ABDOMINAL WALL AND PERITONEUM 


Berti-Riboli, R.: An Experimental Study of the 
Value of Anti-Peritonitic Sera (Valore tera- 
peutico dei sieri antiperitonitici. Ricerche speri- 
mentali). Policlin., Rome, 1940, 47: sez. chir. 301. 


The author reviews the work previously done on 
the use of anti-peritonitic sera. He finds that while 
good results are reported in general, there is such a 
great discrepancy in the findings of the different 
authors on various points that it invalidates the sci- 
entific value of their conclusions. They differ in re- 
gard to the nature of the sera, whether sera should 
be made against the streptococcus, enterococcus, 
bacillus perfringens, and in regard to the method of 
administration and the dosage. 

Berti-Riboli therefore performed experiments de- 
signed to clear up some of these differences and de- 
termine the real curative and therapeutic value of 
such anti-peritonitic sera. He chose rabbits instead 
of guinea pigs as experimental animals because they 
are more resistant to peritonitis. He divided them 
into groups of 5 and gave each group a different 
treatment as to kind of serum, method of administra- 
tion, and dosage, using 1 animal in each group as a 
control. Peritonitis was brought about by introduc- 
ing into the peritoneal cavity fresh feces, followed by 
fine sand. The purpose of the latter was to produce 
mechanical irritation and thus further the develop- 
ment of peritonitis. Peritonitis was produced in all 
of the cases within twenty-four hours. The protocols 
of the various experiments are given. 

The author found that anti-peritonitis serum, no 
matter how prepared, by what method given, or in 
what dosage, does not appreciably change the course 
of the experimental peritonitic infection. There was 
no difference in the course of the disease in the ex- 
perimental animals and the controls and no differ- 


ence in the histological findings after death. There 
was no difference in the course after anti-strepto- 
coccic, anti-tetanic, anti-diphtheric, and the various 
other kinds of sera. Therefore, the different anti- 
peritonitic sera in use at the present time do not have 
any specific action. As a rule, the animals died 
within from forty-eight to seventy-two hours, no 
matter what the kind of serum or the dose given; the 
author believes the differences in time in the differ- 
ent cases were not due to different specific action of 
the various sera or to different dosages, but to dif- 
ferences in individual resistance of the animals. No 
prophylactic action was seen in the cases in which 
the anti-peritonitic sera were injected before infec- 
tion. 

In certain groups the sera were given after the 
usual surgical treatment for peritonitis, such as lapa- 
rotomy and drainage of the peritoneal cavity. These 
animals survived longer than those of the other 
groups, but there were no great differences in the 
clinical signs or in the bacteriological or histological 
findings. The fact that there were no differences in 
these groups when treated with the different sera 
also shows the non-specificity of these anti-peritonitic 
sera. Aubrey G. Morcan, M.D. 


Tuci, P.: Technical Points in Bassini’s Operation 
(Particolari di tecnica nell’operazione di Bassini). 
Clin. chir., 1940, 16: 529. 

The general method of Bassini’s operation for 
hernia is well known and almost universally prac- 
ticed. However, as Bassini did not describe all the 
details of his procedure minutely there are some 
variations in carrying it out. The method described 
here was introduced by Torchiana. It has been 
carried out in 212 cases, both of free and strangulated 
hernia, in the past two years. The cases have been 
followed up quite carefully and not a single re- 


Fig. 1 Fig. 2 


Fig. 1. Skin incision. 
Fig. 2. Incision of transversalis fascia. 


Fig. 3. Isolation of the hernial sac from the spermatic 


cord at the point of emergence of the cord. 


Fig. 3 Fig. 4 Fig. 5. 


Fig. 4. Passage of interaponeurotic reinforcing sutures. 

Fig. 5. Interaponeurotic sutures tied. A cushion of 
muscle tissue remains over the spermatic cord at its point 
of emergence. 
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currence has been observed. It has been used with 
equally good results in 7 cases of recurrence, 1 with 
strangulation. It differs in only a few points from 
the classical Bassini operation. 

The incision, from 8 to 10 cm. long, starts from 
about the middle of the external inguinal ring and 
runs outward and upward, diverging somewhat up- 
ward from the inguinal ligament (Fig. 1). This is 
done so that the skin suture will not coincide with 
that of the aponeurosis of the greater oblique muscle 
which is incised parallel to the inguinal ligament. 

Contrary to the custom in other methods, the 
transversalis fascia is incised before the hernial sac 
is isolated (Fig. 2). This makes the isolation of the 
sac easier, simpler, and more complete (Fig. 3). 

Another essential point in this modification is the 
suture of the aponeurosis of the lesser oblique muscle 
to the inguinal ligament (Figs. 4 and 5). This re- 
inforces the wound and healing takes place more 
readily between the two layers of aponeurosis than 
it does between two layers of tissue of different 
kinds. It abolishes any dead space in the posterior 
wall of the canal and prevents the passage of any 
droplets of preperitoneal fat which often cause 
recurrence. 

Reference is made to the experimental work of 
Seelig and Chouke in SuRGERY, GYNECOLOGY and 
OBSTETRICS, 1924, pp. 412-420, in which they show 
that fascia should be sutured to fascia in order to 
reinforce the abdominal wall. 

Aubrey G. Morcan, M.D. 


GASTRO-INTESTINAL TRACT 


Weintraub, S., and Tuggle, A.: Duodenal Di- 
verticula. Radiology, 1941, 36: 297. 


In order to answer the question whether duodenal 
diverticula may give rise to clinical symptoms, the 
writers reviewed a series of 310 cases submitted to 
gastro-intestinal x-ray examination, all of which re- 
vealed a diverticulum of the duodenum. There were 
a total of 349 diverticula varying in size from a few 
millimeters to 7 cm. in diameter. These diverticula 
arise from any portion of the duodenum, but most 
frequently from the internal or pancreatic border. 
The lesions were usually found in proportion to the 
care with which fluoroscopy was conducted. The 
majority arose from the inner border of the second 
portion of the duodenum (66 per cent). 

If one congenital defect is found in the gastro- 
intestinal tract, others are likely to be present in the 
same individual. This statement is borne out by the 
frequency of diaphragmatic hernia, i.e., the short 
esophageal or congenital type. Diaphragmatic her- 
nia was present in 9 per cent of the cases. At the 
same time diverticula of the colon existed in 45 in- 
stances. Diverticulosis of the esophagus, duodenum, 
and colon occurred in 2 patients. 

Among the associated pathological conditions in 
the upper abdomen, there were 40 duodenal ulcers, 
36 diseased gall bladders, 6 gastric ulcers, 6 gastric 
carcinomas, and 3 cancers of the pancreas. 


Fig. 1. Diverticulum of the third portion of the duode- 
num showing a parallel mucosal pattern. 


From the clinical aspect the writers could not 
state in a single case that the symptoms were caused 
by the pathological changes in a diverticulum. In 14 
autopsy examinations, and in 3 surgical specimens in 
which duodenal diverticula existed, inflammatory 
reactions were present in only 1 instance. 

B. R. Kirk Ltn, in discussing the paper, stated that 
it was his belief that duodenal diverticula are com- 
mon, have little if any significance, and seldom, if 
ever, warrant surgical intervention. 

Joun W. Nuzvum, M.D. 


Allen, A. W., and Welch, C. E.: Jejunostomy for 
the Relief of Malfunctioning Gastro-Enter- 
ostomy Stoma. Surgery, 1941, 9: 163. 

Causes of malfunction are first discussed. Nu- 
merous procedures to correct the fault are available; 
namely, entero-enterostomy, a second gastro-enter- 
ostomy, duodenojejunostomy, gastrostomy, jejuno- 
plasty, and jejunostomy. The latter has been used 
extensively in the past and is believed to be becom- 
ing more popular. Its advantages are enumerated 
as: (1) the simplicity of the operation; (2) the 
gastrojejunal anastomosis is left in the exact con- 
dition that it was planned originally; and (3) the 
patient’s nutrition is maintained until edema of the 
anastomosis subsides and obstruction is relieved. 

Allen and Welch have drawn on the cases seen in 
the Massachusetts General Hospital during the pe- 
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riod from 1936 to 1940, inclusive. In a series of 282 
gastric operations, jejunostomy was resorted to in 
the cases of 15 patients, with a mortality of 27 per 
cent. 

When jejunostomy has not been done as a pre- 
liminary procedure or as a concomitant operation in 
gastric surgery, the patient must be carefully ob- 
served for any signs of postoperative obstruction. 
Fluid intake is noted and compared with the amount 
aspirated from the Levine tube. If the amount swal- 
lowed exceeds that withdrawn, the gastric balance is 
positive; if the output is greater, the gastric balance 
is negative. Usually there isa slight negative balance 
of from 100 to 200 c.cm. during the first forty-eight 
hours; the balance then becomes positive and re- 
mains so. Cases in which the gastric balance is first 
positive for from six to eight days and in which ob- 
struction then follows, have a comparatively good 
prognosis; those with immediate obstruction will 
practically always require a jejunostomy at an early 
date. 

If the balance is negative and obstruction is def- 
initely present, watch the patient for a short time. 
However, do not wait until the patient actually needs 
the jejunostomy to maintain his general condition. 
Allen and Welch believe that re-operation should be 
done in the older age group a week after obstruction 
has occurred; for those under fifty years of age it 
may be deferred for a few more days if the patient is 
in good condition and if there are data that offer 
hope for improvement. 

When re-operation is necessary, certain technical 
details are important. Spinal anesthesia, evipal, or 
local novocain block may be used. An adequate in- 
cision is necessary; re-opening of the previous 
operative wound is recommended. Correction of any 
mechanical cause should be supplemented by a 
jejunostomy. The efferent loop of jejunum should 
be identified and visualized over a distance of 18 in. 
below the site of anastomosis for bands obstructing 
the intestines. 

The loop of jejunum selected for insertion of the 
tube must lie comfortably just beneath the left 
costal margin in the nipple line without tension; 
usually this is about 12 in. below the anastomosis. 
The stab wound must not be too low or too near the 
midline. The jejunum is carefully protected and a 
purse-string suture of No. oo chromic catgut is in- 
troduced. The jejunum is opened and a No. 16 
French whistle-tipped catheter is inserted with the 
tip pointing distally down the jejunum. Introduc- 
tion of the catheter is often facilitated by the gentle 
insertion of normal salt solution through the cath- 
eter with an asepto syringe during the time the tube 
is being inserted. After 6 in. of the catheter have 
been placed within the jejunum, the purse-string 
suture is tightened and then carried through the wall 
of the catheter to anchor it. A second inverting 
purse-string suture is placed about the catheter not 
more than % in. outside of the original. The cath- 
eter is then brought through a small opening in the 
great omentum and out through a stab wound in the 


left subcostal area. In the experience of the authors, 
this procedure has proved much more satisfactory 
than the Witzel type of jejunostomy. 

This procedure is followed by a period of waiting 
until the edema about the original anastomosis sub- 
sides and stomal obstruction is relieved. In this 
series, relief occurred from fourteen to fifty days after 
resection, with an average of twenty-two days. Dur- 
ing this interval nutrition must be maintained and 
the stomach kept empty by an inlying nasal tube. 
No single diet can be specified. So far as is possible, 
the contents aspirated from the stomach should be 
returned into the jejunum. In early feeding, milk 
and lime water mixed in equal parts are usually best 
tolerated. Saline solution often starts a severe diar- 
rhea; this may be avoided by using tap water as a 
basis for any feedings employed. Frequent deter- 
minations of the blood chemistry must be made. 
Patency of the stoma may finally be determined by 
the use of barium meal. As soon as the gastric 
balance becomes positive, improvement is rapid. 
The tube is usually removed a few days after the 
gastric balance is satisfactory. When the patient’s 
condition has definitely improved, jejunostomy feed- 
ings should be withheld periodically for twelve hours. 

From this series it is estimated that about as many 
patients are treated in a conservative fashion as by 
re-operation. All severe forms of obstruction were 
treated by re-operation, and all of the re-operations, 
with 1 exception, were jejunostomies, the exception 
being an entero-enterostomy, following which the 
patient recovered. There were no postoperative 
deaths in the group of patients who were fifty years 
of age or under, all of whom were operated upon for 
ulcers. Ten of the patients were over fifty years of 
age. The ultimate result in this group did not seem 
to depend so much upon the underlying disease as 
upon the time of operation for of all the patients who 
had undergone jejunostomy less than ten days after 
the obstruction began, none died. Of the remaining 
5 patients, 4 died when jejunostomy was delayed for 
more than ten days. Case reports are included. 

Garsive, M.D. 


Spatolisano, B.: Triple Occlusion of the Intestine 
from Volvulus of the Cecum and Reciprocal 
Constriction of the Small Intestine and Colon 
(Triplice occlusione intestinale combinata da 
volvolo del ceco e da strozzamento reciproco del 
tenue e del colon). Clin. chir., 1940, 16: 493. 


A man of sixty-seven years was sent to the hos- 
pital with a diagnosis of acute occlusion of the 
intestine. He had had symptoms of this condition 
for four days. The patient was in a bad general 
condition and presented a large mass in the right 
iliac fossa. A probable diagnosis of volvulus of the 
cecum was made and the abdomen opened. An 
enormously dilated loop of intestine presented itself, 
which was recognized as the cecum and a part of the 
ascending colon twisted a half turn from right to left 
around the longitudinal axis. Detorsion was brought 
about quite easily and it was found that the cecum 
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and ascending colon had a complete mesentery and 
were therefore very mobile. However, there was also 
a strong cordlike adhesion connecting the upper part 
of the ascending colon with the corresponding part of 
the descending colon. This bridge of adhesions had 
constricted the loops of small intestine below it, 
which in turn exercised pressure on the segments of 
the ascending and descending colons that were con- 
nected by the adhesions. 

An assistant lifted the adhesions while the surgeon 
freed the constricted loops of small intestine with 
considerable difficulty. The adhesions were excised 
and the wounds covered with peritoneum; the loops 
of the small and large intestine were restored to their 
normal position. 

The cecum was fistulized in the right flank, how- 
ever, in order to evacuate the toxic material that 
had been accumulating for four days. After a few 
days, normal evacuation was re-established and in a 
week the sound could be removed. The fistula 
gradually closed and on the thirty-fifth day the pa- 
tient was discharged cured. 

Such a triple occlusion is extremely rare. The 
author thinks that the first step was the volvulus of 
the cecum which occurred because of the long meso 
acted upon by some other factor, such as intestinal 
fermentation. There had been preceding colocolic 
adhesions, however, and the volvulus of the cecum 
was followed by distention of the loops of small 
intestine which were constricted by the inelastic 
bridge of adhesions. They in turn exercised pressure 
on the loops of colon connected by the adhesions. 

The author discusses the value of his method of 
operation in such cases and thinks it fortunate that 
no signs of gangrene had occurred in this case after 
four days of occlusion for the patient had not been 
in a condition to bear an extensive resection. He 
believes that a diagnosis of multiple occlusions can- 
not be made before operation. A simple diagnosis of 
occlusion can be made, and the operator must dis- 
cover any additional occlusions that may exist. 

Aubrey G. Morcan, M.D. 


De Quervain, F.: One Half-Century of 2 gt 
(Un demi-siécle d’appendicite). Rev. méd. de la 
Suisse Rom., 1941, No. 1, p. 2. 


This paper was presented before a conference 
dedicated to the memory of César Roux. The first 
portion is chiefly a historical review of the subject of 
appendicitis with particular reference to the influence 
of Roux and his interne, Charles Krafit, who were 
among the first Europeans to urge early operative 
treatment for appendicitis, in the latter part of the 
nineteenth century 

The decline of mortality from appendicitis in 
European clinics is traced from the 9.6 per cent re- 
ported by Sahli in 1895 to the 7.8 per cent in the 
collected statistics of the Swiss hospitals from 1908 
to 1912. In 1926 Clairmont reported a mortality 
rate of 4 per cent, and in the author’s report of cases 
seen from 1928 to 1937 the mortality rate was 2.8 
per cent. Early hospitalization and early operation 


are given credit for this reduction of mortality and 
the author implies that the figure could be much 
lower if all suspected cases of appendicitis could be 
operated upon within the first twenty-four hours. 
The author’s ideas concerning diagnosis and details 
of operative treatment are also discussed in this 
memorial address. Epwarp W. Grspss, M.D. 


Lucca, E.: A Clinical and Histopathological Con- 
tribution to the Study of Chronic Appendicitis 
(Contributo clinico ed istopatologico allo studio 
dell’ appendicite cronica). Clin. chir., 1940, 16: 779. 


Lucca presents a study of 50 cases of undoubtedly 
primary chronic appendicitis: 19 were observed in 
males and 31 in females. The age distribution was 
as follows: 5 patients were under the age of twenty, 
17 patients each between twenty and thirty years 
and between thirty and forty years, 9 between forty 
and fifty years, and 2 more than fifty years old. The 
cases were divided provisionally into four groups on 
the basis of their histological characters: the first 
group included 6 cases which presented histological 
characters that could not be entered into the classi- 
fications proposed by various authors, but which 
showed simply some signs of chronic inflammation 
here or there; the second group included 24 cases 
which were characterized especially by hyperplasia 
and hypertrophy of the lymphatic follicles; the third 
group included 17 cases which were characterized by 
connective-tissue neoformation or sclerosis: and the 
fourth group included 3 cases of obliterated appendix. 
However, considerations of general order suggested 
that the various types of chronic appendicitis should 
be divided, on the basis of histological findings, into 
two distinct groups only: the lymphatic hyperplastic 
and the sclerotic groups. The obliterating form 
would represent a result of the sclerotic form. 

Although the classification into two large groups 
reflects their general characters, there is nevertheless 
a rather large scale of histological types in which the 
microscopic signs are extremely varied and show 
multiple gradations. When the two large groups are 
accepted, there still remain particular characters for 
each case in analogy with what is observed in the 
clinic, and it may be said that no two cases are the 
same. There are cases showing a gradual transition 
from one form to the other in which the signs of one 
group may be associated more or less profusely with 
those of the other group. Every group is character- 
ized by the basic lesion of a certain element of the 
appendix which stands out as the preponderant find- 
ing, but there are also constant lesions of other ele- 
ments, and this lends a characteristic aspect to the 
whole. The relations of thickness of the various 
layers of the appendix are especially changed because 
of the predominance of the lesions of the involved 
element, but at times those relations seem to be 
maintained, either because the process involves 
the various layers simultaneously and to the same 
degree, or because in some layers the destroyed ele- 
ments have been replaced by newly formed tissue 
(connective tissue replacing muscular tissue). 
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All the authors who have described the various 
histological types speak of successive pictures with 
progressive development, which pass gradually from 
an initial lymphatic stage to one of connective-tissue 
formation; in its natural evolution this connective 
tissue becomes sclerosed and destroys the other ele- 
ments which it finally replaces completely. This 
concept is suggestive if it is desired to unify histo- 
logically the morbid picture of primary chronic 
appendicitis, but cannot be accepted a priori. If it 
were only a question of various stages of a single 
picture, the conclusion would impose itself that all 
chronic appendicitides evolute from the first to the 
last stage and show a different aspect in accordance 
with the stage in which they-are observed. How- 
ever, this does not correspond to the clinical facts. It 
is more logical to think that some cases tend to 
maintain the anatomical disturbance of the involved 
layer (mucosa and lymphatic follicles) parallel with 
the clinical signs, while other cases tend toward a 
successive evolution in which the invasion by the 
connective tissue predominates and replaces gradual- 
ly all the other elements, and may even end by 
obliterating completely the lumen of the appendix. 

In the cases studied, it was impossible to establish 
any relation between the clinical facts and the histo- 
logical findings, but this absence of parallelism is 
more apparent than real because the clinical symp- 
tomatology is not always clear and even the most 
careful anamnestic investigation runs often into 
insuperable difficulties. Finally, the number of cases 
studied is too small to allow the establishment of a 
numerical relation between those with lymphatic 
development and those of sclerotic type. 

RicHARD Kemet, M.D. 


LIVER, GALL BLADDER, PANCREAS, 
AND SPLEEN 


Carli, C.: Autolysis of the Liver (L’autolisi epatica). 
Policlin., Rome, 1940, 47: sez. chir. 345. 


Sometimes after operations on the liver or bile 
ducts a very acute syndrome develops, consisting of 
hyperpyrexia, excitement, and serious circulatory 
disturbances, which not infrequently results in the 
death of the patient in coma. This has been attrib- 
uted by some authors to the results of autolysis of 
the liver tissue. The author cites arguments on the 
subject from the literature. 

He then describes his own experimental work on 
rabbits and dogs carried out for the purpose of set- 
tling this vexatious question. He describes his tech- 
nique and gives the protocols of the experiments. 

He found that the implantation of dog’s liver in 
the peritoneal cavity of the dog causes death of the 
animal in from eighteen to thirty hours. There is a 
copious hemorrhagic exudate and intense congestion 
of the peritoneum. The fragment of liver rapidly 
undergoes gangrenous necrosis with the development 
of gas (foamy liver). There are serious degenerative 
lesions in the liver and to a lesser degree in the kid- 
neys. 


The grafting of rabbit’s liver into the peritoneal 
cavity of the rabbit does not do any injury that 
shortens the life of the animal. The fragment of liver 
undergoes simple aseptic necrobiosis. There are no 
changes of any kind in the liver or kidneys. 

The implantation of dog’s liver in the peritoneal 
cavity of the rabbit does not cause death of the ani- 
mal or any changes in the liver or kidney even 
though the fragment of liver undergoes complete 
autolysis. The rabbit’s peritoneum has a much 
greater bactericidal action than that of the dog. 

The difference in the findings in dogs and rabbits 
is due to the presence of anaerobic bacteria living in 
a saprophytic state in the dog’s liver. The cause of 
the death of the dog and the changes in the liver and 
kidneys is a toxinfection due to the development and 
the virulence of these bacteria, which find a very 
favorable medium in the mortified liver and cause a 
very acute diffuse peritonitis. The absorption of 
supposed toxic products of autolysis has nothing to 
do with the death. 

Simple traumatic lesions of the liver, even if se- 


vere and multiple, do not cause death of either dogs . 


or rabbits, nor do they produce changes in the liver 
or kidneys. 

The cause of death which sometimes quickly fol- 
lows operations on the liver or bile tract in human 
beings is acute insufficiency of the liver, which may 
or may not be associated with insufficiency of the 
kidneys; it is not autolysis of the liver tissue. 

Aubrey G. Morean, M.D. 


Mueller, J. X.: Traumatic Secondary Hemorrhage 
of the Spleen (Die traumatische Spaetblutung der 
Milz). Beitr. z. klin. Chir., 1940, 171: 376. 


The spontaneously occurring hemorrhages of the 
spleen are not a rarity in Europe. They occur fol- 
lowing infectious diseases, and organic changes in the 
splenic vessels, in the psychic hypertrophy of preg- 
nancy, and in inoculation malaria. However, spon- 
taneous ruptures in perfectly normal organs have 
also been observed. The dichronous rupture of the 
spleen is rare. The author was able to collect only 
88 observations. 

The clinical picture is often indistinct and am- 
biguous, or other diseases are simulated. The con- 
cept of traumatic secondary hemorrhage is not held 
uniformly. The author speaks of repeated hemor- 
rhage, when a considerable period of time elapses 
between the injury and the hemorrhage. The sudden 
appearance a considerable time after the injury is 
characteristic of the second hemorrhage. The nature 
of the force exerted gives no clue to the onset of a 
repeated hemorrhage of the spleen. The decisive 
factor, whether the spleen ruptures at one or several 
times, is its content of blood at the time. An exudate 
of blood may form at first only under the capsule, 
and then finally rupture it. If the capsule and 
parenchyma rupture simultaneously, the hemor- 
rhage may cease at first from contraction of the 
blood vessels, thrombosis, or lowering of the blood 
pressure. The sudden loss of blood, according to 
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animal experiments, produces a rapid contraction of 
the spleen. Adhesions of the spleen may limit the 
hemorrhage and stop it temporarily. 

There then follows a tabulated enumeration of the 
88 observations reported in the literature, and also a 
report of 3 of the author’s own observations. All of 
the latter were preceded by an immediate rupture of 
the spleen. Even a slight exertion of force may pro- 
duce an extensive injury of the spleen. More impor- 
tant than the severity of the injury is the position of 
the spleen during the time of the exertion of the 
force. 

Three stages in the clinical course of repeated 
hemorrhages of the spleen can be differentiated. In 
the first stage the symptoms of shock are predomi- 
nant, in the second stage the general condition im- 
proves, and in the third the hemorrhage has its on- 
set. The injured person almost always feels well in 
the second stage, but often bridging symptoms in the 
form of a feeling of pressure or colics are found on 
closer follow-up examination. The important symp- 
toms are the pains in the left shoulder, rises of tem- 
perature, and muscular spasms. An increasing loss 
of blood could not be determined. An increase in the 
number of leucocytes is also found with the seat of 
the hemorrhage at another site. A differentiation 
between crushing and rupture of the spleen is not 
easy. The injury of the spleen may produce a picture 
similar to that of intermittent fever. The secondary 
rupture of the spleen usually occurs as the result of 
a slight cause (coughing, vomiting). The site of the 
rupture of the capsule does not correspond with that 
of the parenchymatous bleeding. The diagnosis is 
not easy. Only in 6 of the patients mentioned in the 
tables was the diagnosis correctly made. It was con- 
fused with fractures of the ribs, and necrosis of the 
pancreas. 

The only intervention in question is splenectomy. 
With longer intervals between the accident and rup- 
ture of the spleen the determination of the question 
of their relationship may be difficult. The loss of the 
spleen alone does not entail a diminution of earning 
power. 

In conclusion, the author presents a collection of 
the cases of hemorrhage from splenic cysts reported 
in the literature. (RATHCKE). Louis NEUWELT, M.D. 


La Manna, S., and Spinelli, A.: A Contribution to 
Our Knowledge of the Surgical Diseases of the 
Spleen. Grave Anemic Syndrome Due to Dif- 
fuse Hemolymphangio-Endothelioma of the 
Spleen with Total Disappearance of the Splenic 
Parenchyma (Contributo alla conoscenza delle 
splenopatie chirurgiche. Grave sindrome anemica da 
emolinfoangioendotelioma diffuso della milza con 
sostituzione totale del parenchima splenico). Tumori, 
1940, 26: 204. 


The authors describe an extremely rare case of 
endothelial proliferation in the lymphatics and blood 
vessels of the spleen which had invaded the whole 
organ in a man, aged forty-nine years: the patient 
died on the third day after an attempted splenec- 
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tomy which had to be abandoned because of the 
impossibility of liberating the adhesions with any 
degree of safety. 

The spleen measured 27 by 20 by 16 cm. and 
weighed 1,800 gm. Its capsule presented extensive 
thickened zones of cartilaginous consistency and 
grayish white color; the surface of its section was 
dark red, rich in blood, and showed numerous irregu- 
lar white grayish zones of hard, irregularly calcified, 
cicatricial aspect, and of varying size; its paren- 
chyma was unrecognizable; its artery and vein were 
patent. Although the cells of the tumor had invaded 
the entire organ, they did not show signs of malig- 
nancy: they had the aspect of well differentiated, 
mature cells, lining the hematic and lymphatic cavi- 
ties, without forming the solid cellular agglomera- 
tions of undifferentiated tumors; caryocinesia was 
rare, the capsule was not invaded by the neoplasm, 
and there were no metastases. The tumor was an 
endothelioma that had originated from both the 
blood and lymph vessels; it was diffuse and had un- 
doubtedly started at the same time from all of the 
vessels, destroying the entire tissue of the spleen, of 
which only rare follicles were left here and there. 
The patient undoubtedly had an endothelial onco- 
logical taint because the tendency to tumoral pro- 
liferation of the endothelium was observed in other 
parts of the body, such as the liver and the bone 
marrow, even if it was only suggested in these 
organs. The peripheral distribution of the lymph- 
angiomatous zones confirmed the concept of the 
majority of the anatomists who deny the presence of 
lymph vessels in the pulp of the spleen and claim 
that they run exclusively in the capsule of the organ: 
the lymphangiomatous zones were in intimate con- 
tact with the capsule and were not found in the 
internal parts of the organ. 

The clinical course of the disease presented some 
peculiarities worthy of attention. The patient had 
no familial or personal antecedents, but at the age of 
forty-five developed a feeling of weight in the left 
hypochondrium with some asthenia and loss of 
weight. A diagnosis of primary splenomegaly was 
made: at that time, he had oligocythemia with signs 
of impaired blood-cell regeneration. His condition 
remained unchanged for five years. On admission, 
he was decidedly cachectic; his spleen was of about 
the same size as five years previously, his blood 
count showed 1,100,000 red cells with a globular 
value of 0.63, and 5,000 white cells, and he had a 
marked decrease in globular resistance especially in 
the values corresponding to the minimal resistance. 
Blood transfusion and iron treatment by mouth im- 
proved his general condition rapidly, but the sple- 
nomegaly increased. Various diseases were excluded 
and the differential diagnosis was limited to primary 
tumor or tuberculosis of the spleen, or the splenome- 
galic hemolytic anemic syndrome. The latter ap- 
peared the most plausible at the time, but prolonged 
observation of the patient imposed the exclusion of 
this syndrome. Whatever was the diagnosis, surgical 
intervention seemed indicated. 


| 
] | = 
O 
n 
e 
h 
n 
of 
d 
d 
a 
of 
e- 
gs. 
er 
an 
LV 
he 
ge 
ler 
he 
ol- 
he 
eg- 
ive 
the 
nly 
on- 
eld 
or- 
Ses 
den 
y is 
ure 
fa 
sive 
eral 
late 
ule, | 
and 
nor- | 
the | 
ood 
to 


148 INTERNATIONAL ABSTRACT OF SURGERY 


The neoplasm in its chronic evolution with histo- 
logically benign character was evidently responsible 
for the grave anemic condition as the result of a 
double mechanism, partly toxic myelo-inhibitory 
and partly hemolytic. It would seem that the tumor 
had actually produced a physiopathological mecha- 
nism having the character of hypersplenism. 

RicHArD Kemet, M.D. 


Pignatelli, G.: Researches on Patients Splenec- 
tomized Because of Trauma (Alcune ricerche 
sugli operati di splenectomia per trauma). Clin. chir., 
1940, 16: 767. 

The chief activity of the spleen is in relation to its 
hematic functions, which are, according to Silves- 
trini, lymphocytopoietic, erythropoietic, erythro- 
lytic, leucocytolytic, and endocrine. The author 
studied a group of 5 patients, splenectomized for 
trauma, from the standpoint of their blood and blood 
pressure. As concerns erythropoiesis, the author 
presents the conflicting views of various authors on 
this subject. He notes that in the early days of extra- 
uterine life the spleen is chiefly erythropoietic in 
function, but later it assumes more of an erythro- 
lytic function. Most authors agree that after 
splenectomy there is a diminution of the blood-cell 
count which returns to normal after five or six 
months. The coagulation time has not been altered 


after splenectomy. In experimentally splenecto- 
mized animals a diminution of the leucocytes has 
been noticed. 

The author presents the results of his studies on 5 
clinical cases in which splenectomy was done be- 
cause of trauma. He found that the hemoglobin 
value dropped shortly after splenectomy, but re- 
turned to normal about forty days after the opera- 
tion, and was still normal nineteen months after- 
ward. The erythrocyte count was low at first, but 
returned to normal after the sixth month. The re- 
sistance of the erythrocytes (to hemolysis) was in- 
creased after splenectomy, and reached the highest 
values after the first year. The leucocytes were 
slightly diminished after splenectomy but increased 
after thirty days to reach normal values after six 
months. In the differential hemogram the neutro- 
philes were at first increased: after thirty days there 
were a lymphocytosis and a monocytosis. The find- 
ings were normal after from six months toa year. In 
2 children hypertrophy of the cervical and axillary 
lymph nodes was noted. 

The author then noted the numerous factors 
which affect the blood pressure. In the present group 
of patients he found no noteworthy difference be- 
tween the splenectomized and the normal as far as 
blood pressure was concerned. 

Jacos E. Kern, M.D. 
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GYNECOLOGY 


UTERUS 


Smith, F. R.: Nationality and Carcinoma of the 
Cervix. Am. J. Obst. & Gynec., 1941, 41: 424. 


The relatively low Jewish incidence and high 
Italian and Scotch-English incidence of carcinoma 
of the cervix was established at the Gynecological 
Clinic at Memorial Hospital, New York. 

Various theories for these findings have been dis- 
cussed but no adequate explanation has been found. 
The most plausible explanations deal with circum- 
cision and other racial customs. Further studies of 
racial differences (in the vaginal flora) are suggested. 

Epwarp L. Cornett, M.D. 


Cashman, B. Z.: The Role of Deep Cauterization in 
the Prevention of Cancer of the Cervix. Am. J. 
Obst. & Gynec., 1941, 41: 216. 


Chronic cervicitis seems to be a contributing factor 
in the causation of carcinoma of the cervix. Cancer 
of the cervix is insidious in onset, and because of 
the late stages in which it is seen today, the pre- 
vention of cervicitis, the prevention of cancer by 
adequate treatment of existing cervicitis, and early 
diagnosis of this condition by periodic examination 
of women over twenty-five years of age offer the 
best solution of the problem. 

In order to destroy infection in the cervix by 
cauterization it is often necessary to cauterize deeply 
and extensively. Careful postoperative care is neces- 
sary to prevent stenosis of the cervical canal after 
deep cauterization. Deep cauterization of the cervix 
apparently was an effective method of preventing 
cancer in a series of 10,000 cases, for only 2 cases 
of cancer of the cervix are known to have occurred. 

A follow-up study was carried out, but the average 
time interval after cauterization was only five and 
six-tenths years, and the average age of the patient 
forty years. The results, therefore, fail to show any 
very marked reduction in the incidence of cancer in 
the group because, by a new application of statistics 
to the series of 3,143 patients who were followed up, 
Levin estimates the expected incidence as only 6 
deaths from cancer of the uterus in the time ob- 
served. Two deaths are known to have occurred and 
1 of these was from cancer of the cervix. Deep 
cauterization and subtotal hysterectomy has made 
total hysterectomy unnecessary for benign conditions 
of the uterus. Epwarp L. Cornett, M.D. 


ADNEXAL AND PERIUTERINE CONDITIONS 


Kazancigil, T. R., Laqueur, W., and Ladewig, P.: 
Papillo-Endothelioma Ovarii; Report of 3 
Cases and a Discussion of Schiller’s ‘‘Meso- 
nephroma Ovarii.’’ Am. J. Cancer, 1940, 40: 199. 


Recently Schiller described a group of papilloma- 
tous cystic tumors of the ovary which differed widely 


from those usually encountered. He pointed out the 
close similarity of the greater part of the tumor ele- 
ments to endothelium with ‘an approach to an 
epithelial form” only when proliferation was par- 
ticularly active. He was able to demonstrate “glo- 
merulus-like’”’ formations, resembling closely the 
primitive glomeruli of the mesonephros (wolffian 
body), and concluded that the neoplasms originated 
from remnants of mesonephric tissue. The name 
“mesonephroma ovarii’’ was suggested. 

Three examples of malignant ovarian tumors are 
reported by the authors; they presented the same 
general picture as Schiller’s “‘mesonephroma ovarii.”’ 
The study of these growths, however, including a 
plastic reconstruction of one of them, failed to re- 
veal evidence of derivation from remnants of the 
primitive mesonephros. In view of the endothelio- 
matous character of the cells and the presence of 
angiomatous and angio-endotheliomatous structures, 
the authors believe that these tumors are rather to 
be regarded as angio-endotheliomatous neoplasms. 
The occurrence of accessory organ-specific compo- 
nents in 2 of the cases suggests an origin in a gonadal 
anlage. 

A similar tumor, presumably metastatic from the 
testicle, was observed in the liver of a man of sixty 
years. 

The name “‘papillo-endothelioma”’ is proposed for 
this group of tumors. Dantet G. Morton, M.D. 


MISCELLANEOUS 


Mayer, A.: War Injuries in Women (Ueber Kriegs- 
— der Frau). Jkurse aerztl. Fortbild., 1940, 
31: 28. 

The author reports on war injuries in women 
which the World War had caused. The “war amenor- 
rhea”’ has not been demonstrated so far. In many 
places this amounted to 8 or 9 per cent of all gyne- 
cological ailments. This frequency seems a little 
high when one remembers that the tabulations in- 
cluded all women from sixteen to forty-eight years 
of age, whereas it would probably have been more 
accurate to include only those between twenty and 
forty years of age. The causes of the war amenorrhea 
were believed to be spiritual softening or reactive 
depression, corporeal exhaustion from overwork, 
undernutrition, and vitamin deficiency. Some at- 
tributed it to ergot poisoning as a result of the in- 
creased use of bread flour, while others attributed 
it to sexual abstinence. The combined action of 
several of these factors probably plays a part in 
most instances. Increased genital hypoplasia was 
also seen more often. It is uncertain whether it was 
actually due to undernourishment or whether this 
cause was given more frequently by the profession 
on account of the apparent increase in the condition. 
After the World War an increase in sterility was ob- 
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served. As a somatic cause genital hypoplasia must 
be accepted. 

An especially severe drawback was the antagonis- 
tic attitude toward conception, and, to a certain 
extent, also the late marriages. In contrast, there are 
numerous people today who seek aid for sterility. 
Many of the sterile women of the World War were 
also complaining of frigidity and lack of orgasm. One 
must not forget that a marriage forcibly torn asunder 
by the war did not always continue harmoniously 
after the return of the man. The simultaneous de- 
crease in the occurrence of eclampsia attributable to 
the decreased consumption of protein and fats has 
not been observed so far today. In many locations 
there was also a qualitative deterioration of the new- 
born. During the first few years of the World War 
there was no appreciable underdevelopment of the 
child. Only during the last years did the average 
weight of the newborn decline from 3,470 gm. before 
the war to 3,330 gm. A decrease in nursing ability 
due to undernourishment of the mother was not 
observed. Nevertheless, it is necessary even after a 
victorious war to work for the interest of the coming 
generation by providing the best possible nourish- 
ment and by relieving the woman from heavy man- 


ual labor. At times, anxious reports from the front 
caused temporary decrease in milk secretion. It is 
impossible to state definitely whether there was an 
increase or decrease in cancer. An increased number 
of inoperable cases of cancer was noticeable after the 
war. Whether this was due to the weakening of the 
cancer propaganda, migration due to overwork, or 
improper recognition by inexperienced physicians, 
who were improperly trained during the war, will 
have to remain undecided. The increase in hernias 
and genital prolapse is explained by overwork or 
undernourishment or both; so far it has not made its 
appearance. After the World War there was an 
enormous increase in gonorrhea, especially in the 
large centers among the single individuals as well as 
among the married. This is again being observed 
today. Mental or spiritual reactions may, by means 
of psychophysical blood shifting—the so-called sym- 
pathico-adrenal necessity function—or by means of 
other hormonal upsets lead to abortion, and to many 
different menstrual disturbances. The shortage of 
physicians did not cause too much harm to patients. 
Serious spread of disease due to lack of physicians 
was not observed. 
(H. Fucus). Leo A. JuHNKE, M.D. 
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OBSTETRICS 


PREGNANCY AND ITS COMPLICATIONS 


Falls, F. H., Freda, V. C., and Cohen, H. H.: A Skin 
Test for the Diagnosis of Pregnancy. Am. J. 
Obst. & Gynec., 1941, 41: 431. 


An intradermal injection of a colostrum solution 
gave no reaction in 98 per cent of the pregnant women 
examined, but the non-pregnant women reacted to 
similar injections with the formation of a charac- 
teristic wheal and areola in 96 per cent of the cases. 
Men reacted like the non-pregnant women, and 
children before puberty reacted similarly to the 
pregnant women. The test seems to have value as 
an aid in the clinical diagnosis of pregnancy. 

Epwarp L. Cornett, M.D. 


Clivio, I.: Uncommon Causes of Extra-Uterine 
Pregnancy (Cause non comuni di gravidanza 
extrauterina). Folia demograph. gynaec., 1940, 37: 
339- 


The author reports 2 cases of extra-uterine preg- 
nancy, in the first of which the cause of the ectopic 
implantation appeared to be an ancient cesarean scar 
in the fundus which had led to stenosis of the inter- 
stitial portion of the tube and hence to the arrest of 
the fertilized ovum in the isthmus. Such an occur- 
rence is avoided by the use of an incision lower in 
the uterus. 

The second case was that of a nullipara, operated 
upon ten years previously for a dermoid cyst of the 
right ovary. Following an extra-uterine pregnancy a 
laparotomy was performed and a dermoid cyst dis- 
covered on the left ovary. Another was present on 
the posterior aspect of the left broad ligament as 
well as two small ones involving the superior edge of 
the same ligament and the tube in the region of the 
isthmus. The latter formation was suggested as a 
mechanical factor in the production of the ectopic 
implantation. The cysts were examined and found to 
contain ovarian tissue. After six months, during 
which time the patient failed to menstruate, a pro- 
longed period occurred after which another small 
cystic tumor was discovered in the right broad liga- 
ment. This regressed after four months and finally 
disappeared. The menses continued, regular in inter- 
val but variable in amount. The cysts were believed 
to be of ovarian origin. Epira Farnsworts, M.D. 


Genell, S.: Pregnancy Toxicoses in Theory and 
Practice (Theorie und Praxis der Schwanger- 
schaftstoxikosen). Svenska Lékartidn., 1940, p. 1093. 


Whereas formerly the immediate cause of preg- 
nancy toxicosis was believed to be a toxin derived 
from the ovum, according to modern conceptions it 
is regarded merely as a pathological increase in the 
disturbances normally demonstrable during preg- 
nancy, which influence the lability of various func- 
tions and processes. Whether these disturbances will 


develop to a pathological degree will depend upon 
the ability of the patient to meet the extra demands 
of pregnancy, and the special form of toxicosis will in 
turn depend upon which organic system of the indi- 
vidual presents the least resistance. Although the 
disease picture of the toxicosis is often confusing 
when symptoms from various organs are present, 
first one, and then the other predominating, it is 
possible to distinguish three main clinical types. The 
author illustrates these types with short case reports 
from his own observations. These cases all had a 
fatal termination. 

The first case was of the liver type. A primipara, 
of thirty-six years and in the thirty-fourth week of 
pregnancy, developed a slight case of jaundice fol- 
lowing a cold with fever. On admission she was 
weak and fatigued, and showed a definite jaundice 
although her temperature and urine were normal. 
Her blood pressure was 140/90, the residual nitro- 
gen 59 mgm. per cent + urobilin. Treatment with 
glucose and insulin brought no improvement. A 
cesarean section was performed without difficulty. 
The infant weighed 2,725 gm. After transitory im- 
provement her condition became exacerbated. The 
residual nitrogen increased to 134 mgm. per cent, 
the jaundice became more marked, the pulse and 
temperature increased, and the patient died on the 
fifth day after operation from toxicosis. Albuminuria 
had not been demonstrable at any time. The autopsy 
showed extensive fatty degeneration and necrosis of 
the liver; the kidneys presented no abnormal! findings. 

The second case was of the renal type. The patient 
was a para-ii of forty-five years, who had suffered 
from a premature separation of the placenta when 
her first baby was born five years before. She was 
admitted in labor and had not been examined during 
pregnancy. On admission her face was of a reddish 
purple hue, and her eyelids and extremities were 
edematous. There was marked albuminuria. Her 
blood pressure was 225/125, and beginning retinitis 
was observed. Cesarean section was done. The in- 
fant weighed 2,350 gm. 

On the day following the operation she had almost 
complete anuria. The residual nitrogen increased 
during the course of the following day to 179 mgm. 
per cent. Diuresis was established the last days; 
otherwise, the patient continued to grow worse from 
the fourth day and died on the sixth day after opera- 
tion. The autopsy showed partly old glomerulo- 
sclerotic lesions and partly fresh changes in the kid- 
— There was insignificant fat deposition in the 
iver. 

The third case was of the cerebral type. The 
patient was a primipara of twenty-four years, who 
was controlled throughout the pregnancy. During 
the seventh month she suffered an eclamptic attack 
at home, during transportation to the hospital, and 
at the onset of Stroganoff treatment in a dark room. 


152 INTERNATIONAL ABSTRACT OF SURGERY 


Forty-five hours after admission when she appeared 
better, another attack, the fourth, ended in death. 
The autopsy showed insignificant changes in the 
liver and severe eclamptic nephropathy. 

The fourth case was also of the cerebral type. The 
patient was a para-iii of thirty-one years in the be- 
ginning of the fourth month of pregnancy. During 
apparent health she suffered an eclamptic attack. 
Stroganoff treatment was followed by spontaneous 
delivery of a fetus measuring 15 cm. In spite of 
treatment with glucose and insulin her condition 
grew worse. The residual nitrogen rose to 100 mgm. 
per cent, and the patient died on the third day with- 
out regaining consciousness. The autopsy showed 
numerous small hemorrhages in the brain and menin- 
ges, insignificant hepatic lesions, and severe nephrop- 
athy of the eclamptic type. 

The author, like the majority, treats his eclamptic 
patients by “‘middle line” methods with the addition 
of glucose and insulin. As an illustration of the cau- 
tion necessary in evaluating obstetrical statistics to 
prove the superiority of some form of treatment, he 
cites the results obtained during two periods at the 
Kvinnoklinik at Malmé. More radical treatment 
was used in 27 cases of eclampsia and 11 cases of 
eclampsism, during the period from 1937 to 1938, 
while conservative treatment was used in 28 cases of 
eclampsia and 18 cases of eclampsism from 1938 to 
1939. There were no deaths in either of these series. 
The 4 fatal cases here reported all occurred during 
the first three months of 1940, under the same man- 
agement and principles of treatment used from 1938 
to 1939. (AxEL OLSEN). Epirn SCHANCHE Moore. 


LABOR AND ITS COMPLICATIONS 


Danforth, D. N., Graham, R. J., and Ivy, A. C.: 
The Physiology of the Uterus in Labor. Quart. 
Bull. Northwestern Univ. Med. School, 1941, 15: 21. 


Danforth and his coworkers, of the Department 
of Physiology and Pharmacology of Northwestern 
University Medical School, present an article re- 
garding the physiological processes concerned in the 
evacuation of the uterus. Their conclusions are 
based on experimental laboratory observations cov- 
ering a period of ten years. 

The authors discuss the anatomical and physi- 
ological divisions of the uterus, describing the upper 
uterine segment, the physiological retraction ring or 
Aschoff’s anatomical internal os, the lower uterine 
segment, and the obstetrical or physiological cervix 
uteri. The four major properties of the uterine 
musculature are explained. These are properties 
common to smooth muscle in general: (1) contrac- 
tion, (2) relaxation, (3) adjustment in length without 
change in intra-uterine tension, and (4) co-ordina- 
tion. Detailed consideration is given to the discus- 
sion of metrostasis, which is defined as a “state in 
which the length of the muscle fiber is relatively 
fixed and at which length it contracts and relaxes.” 
Furthermore, ‘‘when the muscle fibers increase or 
decrease in length and at the increased or decreased 


length manifest the same tension as before, a 
metrostatic adjustment has occurred.” 

The authors consider in detail how metrostatic 
adjustments occur in the uterus during the course of 
pregnancy and labor. They believe that a “co- 
ordinating mechanism for uterine motility exists” 
but that its exact nature is unknown. 

Findings in dog and monkey uteri are described, 
as well as the functions of the extrinsic nerves and 
their role in labor. WILtarp G. Frencu, M.D. 


Stuppy, C.: Possibilities, Value, and Limitations 
of Medical Treatment of Intra-Uterine As- 
phyxia (Moeglichkeiten, Wert und Grenzen der 
medikamentoesen Behandlung der intrauterinen 
Asphyxie). Geburtsh. u. Frauenheilk., 1940, 2: 528. 


The medical management of birth by the use of 
drugs acting on the circulation was introduced in 
the fight against intra-uterine asphyxia and, there- 
fore, also against intracranial hemorrhage in 320 
cases during 3,000 deliveries. The present article is 
based on the experience with 108 cases occurring 
among 1,050 births. 

First are discussed 21 cases of threatening asphyxia 
during the stage of dilatation. Two cubic centime- 
ters of cormed were given intravenously and 3 c.cm. 
were given intramuscularly to serve as a depot, or 1 
c.cm. of cardiazol was administered. About thirty 
seconds after the intravenous injection, an impres- 
sive improvement was observed in the heart sounds 
of the child, and the action of the drug usually lasted 
several hours; the injection was repeated when the 
effect disappeared. Among these 21 cases, sponta- 
neous birth occurred in 14 and forceps delivery was 
necessary in 7; among the former, 1 child died from 
rupture of the tentorium. 

An intravenous injection of 1.7 c.cm. of cormed 
or 1 c.cm. of cardiazol was given in 51 parturient 
women because of threatening asphyxia during the 
stage of expulsion, and all necessary preparations 
for forceps delivery were made at the same time. It 
was often necessary to repeat the injection into the 
vein of the elbow after from fifteen to twenty min- 
utes. In some cases, a dose of 0.5 c.cm. of the drug 
was injected directly into the scalp of the child. 
Spontaneous birth of a viable child occurred in 33 
cases, while in the 18 others the action of the cardiac 
drug was only temporary and recourse had to be 
made to forceps delivery. Eunarcon or evipan was 
mostly used for the anesthesia and was added to the 
cormed of cardiazol. 

In cases of presentation of the pelvis, the injection 
was given partly for asphyxia and partly as a pro- 
phylactic measure. In 8 of 34 of these births, ad- 
ministration of the cardiac drug was necessary be- 
cause of aggravation of the heart sounds of the child 
during the stage of dilatation and in the stage of 
expulsion; spontaneous birth could be waited for in 
5 cases and the fetus had to be extracted in 3; 1 
child died from intracranial hemorrhage. 

The injection of cormed is recommended on prin- 
ciple in all cases in which manual help is indicated 
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because it allows the necessary time to work in peace. 
Good results were obtained in asphyxial conditions 
during the stages of dilatation and adaptation in 42 
cases of slight spatial malrelation between the head 
and pelvis; a living child was born spontaneously in 
23 cases, while 1 child was born in an asphyxial con- 
dition and died two days after birth because of 
cranial trauma. 

The administration of cardiac drugs is also recom- 
mended in cases of presentation of the face, of pro- 
tracted labor, and of predisposition to intra-uterine 
asphyxia (transmission). 

In his summary, the author states that the child 
mortality in the reported 1,050 deliveries was 0.67 
per cent, and the frequency of intervention 14.76 
per cent. (Hans Hew er). RicHarp Kemet, M.D. 


PUERPERIUM AND ITS COMPLICATIONS 


Defendi, S.: The Behavior of Serum Polypeptides 
in the Puerperal State (Il comportamento dei 
polipeptidi nel siero di sangue nello stato puerpera- 
le). Folia demograph. gynaec., 1940, 37: 371. 

The author summarizes current opinions on the 
metabolism of proteins, of which the polypeptides 
are intermediary products. The latter are derived by 
catabolism from the endogenous body proteins, and 
by synthesis from amino acids released from the 
tissues or absorbed through the intestine. Their con- 
centration in the blood is regulated by a triple 
mechanism: elimination, chiefly as such, by way of 
the urine, in which they are found in a concentration 
of 7 mgm. per liter; breaking down into amino acids; 
or conversion by the liver into urea. Elevation of the 
serum polypeptides occurs in association with vari- 
ous pathological conditions including alcoholic psy- 
choses, dementia paralytica, encephalomalacia, leu- 
cemia, tuberculosis, peptic ulcer, severe trauma, 
neoplasms, and x-ray burns. 

Reports of serum polypeptides in pregnancy are 
not in agreement, certain workers having found a 
progressive increase in the blood level and others a 
double peak, while certain groups have demonstrat- 
ed a decrease. The complications of pregnancy have 
met with similar variance of opinion, and causes 
have been sought in humoral agents as well as in 
failure of the liver in protein metabolism. 

Defendi has directed his attention chiefly to 
normal pregnancy and to the puerperium. Six cases 
are reported in each month of gestation, with an 
equal number for each of the first eight post- 
partum days. Fifteen non-pregnant women were 
studied as controls, the average blood polypeptide 
values of whom were found to be 25 mgm. per cent. 
In addition, 8 cases of hyperemesis, 25 of low-grade 
albuminuria, 20 of moderate albuminuria, 14 of 
eclampsia, and 9 of nephritis complicating pregnancy 
are tabulated. 

Polypeptide values in normal pregnancy were 
found to increase gradually from the control level 
at the second month to 49.8 mgm. per cent at term, 
with a further increase to 53.1 during labor. The 


normal puerperium also showed an increase from 45 
mgm. per cent on the first day to 54 mgm. on the 
fifth, followed by a rapid decrease to normal limits 
in the subsequent two days. In the pathological 
groups, patients suffering from hyperemesis were 
found to have a blood level of 41 mgm. per cent. 
Those manifesting albuminuria had from 49.8 to 
69.4 mgm. per cent, the amount depending upon the 
severity of the condition. The eclamptic group of 
patients averaged 99 mgm. and those with nephritis 
complicating pregnancy 78 mgm. 

In commenting upon the results of these experi- 
ments the author points out that the pure nephritic 
condition shows no increase in polypeptides, where- 
as nephritis demonstrates a radical increase and sug- 
gests the usefulness of the determination in differen- 
tiating border-line cases. Notable also is the so- 

polypeptide nitrogen 
total non-protein nitrogen 
which in renal disease as well as in the normal varies 
between 0.8 and 0.12. In hepatic insufficiency, on the 
other hand, the polypeptides alone are elevated and 
the deamination index tends to rise to 0.50 in severe 
conditions. The variable values obtained in toxemias 
of different types are interpreted, therefore, as 
indicating the presence or absence of hepatic in- 
volvement. 

Basing his choice upon the well known work of 
Brown-Séquard on the endocrine functions of the 
kidney, the author treated his patients with a renal 
extract “‘nefrobiol’ and the sodium salt of dihydro- 
cholic acid, ‘‘decholin.” Several cases are reported in 
each of the groups defined, in which improvement is 
noted. Farnswortn, M.D. 


called deamination index 


Froewis, J.: The Bacterial Content of the Uterine 
Cavity During Confinement (Zur Frage des 
Keimgehaltes der Gebaermutterhoehle im Wochen- 
bett). Zentralbl. f. Gynaek., 1940, p. 1393. 


The subject matter of this article is concerned 
with the still predominating view of Loeser that the 
uterus is free of bacteria on the first day after deliv- 
ery, but on the second day bacteria are present in 
25 per cent of the cases, on the third day they are 
present in 75 per cent, and on the fourth day in 
100 per cent. The bacteria travel from the vagina 
into the uterine cavity. Besides Doederlein, the 
Russian authors, since 1935, have contradicted these 
views, and in 1938 Tscherne presented final disproof. 
The present work was conducted along the lines: 
followed by Tscherne and the Russian authors. On 
60 afebrile and 30 febrile lying-in women the follow- 
ing studies were done: 

Bacteriological cultures were taken from the 
uterus with sterile lochia probes, and venous blood 
cultures and direct control smears were made. The 
cultures of the lochia were directly implanted into 
one Schottmueller plate, 1 Voges plate, 1 endo plate, 
1 dextrose broth, and 1 liver broth. The results were 
tabulated. 

In 38 of the 60 afebrile women there were no 
micro-organisms, but in 22 bacteria were found, 
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predominantly Gram-positive cocci. A positive find- 
ing was distinct phagocytosis. In 49 of the afebrile 
women the bacteriological cultures were negative 
and in 11 the following bacteria were found: the 
staphylococcus albus in 6 cases, the diphtheria bacil- 
lus in 2 cases, the diplococcus lanceolatus in 1 case, 
and the hemolytic streptococcus in 1 case. The 
cultures were taken in the afebrile women from the 
second to the eighth day. The negative culiures of 
some cases which contained organisms on direct 
smear demonstrate destruction of the bacteria. The 
uterine cavity is practically sterile in normal con- 
finement. (NotupurFt). FRanK McDoweE Lt, M.D. 


Pitkinen, H.: Operative Correction of Uterine Dis- 
placements and Results in the University’s 


Clinic for Women at Helsinki in the Years | 


from 1930 to 1937 (Ueber die Redression der 
Gebaermutter und ihre Ergebnisse in der Univer- 
sitaets-Frauenklinik zu Helsinki in den Jahren 
1930-1937). Acta Soc. med. Fennicae Duodecim, 
1940, B 29: Fasc. 1, p. 98. 

The author reports 641 operations for correction of 
uterine displacements, of which 109 were performed 
for complicated, movable retrodeviations, 108 for 
fixed retrodeviations, 137 for retropositions, and 170 
to secure replacement in the course of other opera- 
tions. The most frequently employed method was 
the Crossen-Gilliam-Warén-Wichmann procedure, 
which is similar to the procedure of Doléris but 
circumvents the danger of intestinal incarceration. 
It involves passing a special instrument obliquely 
through the rectus muscle and carrying the point of 
the instrument externally to the peritoneum and 
fascia transversalis to the region of the internal 
inguinal ring. There the peritoneum is opened, the 
round ligament is ligated and cut as far distal as 
possible, and, to avoid breaking the tube, is separat- 
ed a short distance from the broad ligament. The 
resulting peritoneal defect in the broad ligament is 
closed by suture; the round ligament is drawn 
through the inguinal ring, and is fixed to the peri- 
toneum. It is then sutured to the ligament of the 
opposite side over the rectus muscles. 

The author was able to trace 280 cases of operative 
reposition and found especially good results, ana- 
tomical as well as functional, with the described 
method. The anatomical result was poor in only 7 
(3.4 per cent) of 208 procedures of this type. Six- 
teen of the traced patients had successfully made 
delivery after the operation, and of. these, 6 had 
hitherto been sterile. 

(TscHERNE). JoHN L. Linpqutst, M.D. 


NEWBORN 


Valle, G.: Experimental Study of a Respirator of 
the Drinker-Murphy Type for the Reanima- 
tion of Asphyxiated Infants (Controllo sperimen- 
tale di un respiratore tipo Drinker-Murphy per la 
rianimazione dei neonati asfittici). Ginecologia, 
Torino, 1940, 6: 531. 

The author describes the Drinker-Murphy respira- 
tory apparatus and gives references to the American 


literature in regard to it. It is essentially a metal 
chamber with the head protruding into the ordinary 
room air through a rubber collar. The air pressure 
inside the chamber is regulated so as to cause a 
slight degree of negative pressure, which succeeds 
the atmospheric pressure rhythmically. When the 
thorax and abdomen inside of the chamber are sub- 
jected to negative pressure the atmospheric air is 
aspirated into the lungs through the nose, mouth, 
and trachea, and the thorax expands. When the 
pressure inside of the chamber is returned to normal 
elastic retraction inside the thorax causes expiration. 

The author describes experiments made to deter- 
mine the efficiency of respiration inside the respira- 
tor, to determine what pressures are most effective 
and which ones cause anatomical lesions or disturb- 
ances of function, and what pressures oxygenate the 
fetal blood most rapidly without doing any injury to 
the asphyxiated infant. 

The apparatus was found to be effective, as nega- 
tive and positive pressures of a few centimeters of 
water sufficed to establish a current of atmospheric 
air in the lungs. Animals that had been curarized or 
deeply anesthetized so that respiratory paralysis was 
so great as to kill untreated animals were kept alive 
in the respirator for the whole time that the action of 
the toxin lasted and were able to resume their nor- 
mal activities after the toxin was eliminated. 

The respirator may do harm if too high pressures 
are used. Experiments on curarized or deeply anes- 
thetized rabbits showed that a negative pressure of 35 
cm. and a positive one of 25 cm. of water produced 
localized emphysematous zones, especially along the 
edges of the lungs. There were no other macroscopic 
or microscopic lesions in any of the other organs and 
even when the treatment was prolonged for twenty- 
four or forty-eight hours the animals seemed to bear 
this type of artificial respiration very well. When 
these pressures were exercised on the bodies of chil- 
dren who had died during labor or within the first 
twenty-four hours after birth hemorrhagic areas were 
frequently seen in the lungs, accompanied by zones 
of atelectasis in addition to the emphysema along 
the margins. Autopsies in these cases showed plugs 
of mucus obstructing the bronchi. Experiments 
showed that these areas were caused by the respira- 
tion of mucus or saliva in the upper respiratory pas- 
sages and that they were rarely produced when the 
upper respiratory tract was clean and free. 

Experiments were made to determine not only the 
limits of safety but also the best pressures to reani- 
mate the bulbar centers of respiration most quickly. 
It was found that gas exchange was maintained per- 
fectly and an excellent succession of respiratory 
movements was brought about by a negative pres- 
sure of ro cm. of water and a positive pressure of 
8 cm. but that just as good results were obtained 
simply with the negative pressure of 10 cm.; how- 
ever, in cases of paralytic asphyxia the author thinks 
that the use of a slight positive pressure also is useful. 

As to the frequency of respirations, he found that 
in newborn infants from 30 to 4o respiratory move- 
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ments per minute was best. With regard to the best 
mixture of gas to be used, he found that the respira- 
tory movements in animals in which the bulbar cen- 
ters had been paralyzed were restored most quickly 
by the use of atmospheric air first and then inhala- 
tions of pure oxygen, which were followed by inhala- 
tions of carbon dioxide. 

For premature infants the temperature inside of 
the chamber should be kept at 37°C. so that the 
body of the child can be kept warm while he can 
breathe the moister and cooler atmospheric air. The 
respiratory chamber can also be used as an incubator 
so that respiration can be begun promptly if the 
child becomes cyanotic, as frequently happens. It 
seems that the chamber also has a good effect on 
intracranial pressure, as it decreases the pressure in 
the veins and that of the spinal fluid, and favors the 
return of the blood to the heart. 

An absolute contraindication to the use of this 
respirator, as well as of other methods of artificial 
respiration, is obstruction of the air passages. The 
greatest care should be taken to remove any mechan- 
ical obstruction in the nose, retropharynx, or larynx. 
If the trachea or bronchi are obstructed they should 
be freed of mucus by laryngoscopy. After the mucus 
is removed the apparatus should be placed in the 
Trendelenburg position as it has been found that 
with an inclination of 20° and a negative pressure of 
only ro cm. of water, aspiration cannot overcome 
the force of gravity and draw into the lungs any 
liquid that may be in the upper respiratory tract. 

Aubrey G. Morean, M.D. 


MISCELLANEOUS 


McSweeney, D. J., and Moloney, A. M.: X-Ray Pel- 
vimetry for General Use. New England J. Med., 
1940, 223: 1043. 

Experience at the Boston City Hospital during 
the last three years has convinced the authors that 
their technique, which is based on the method origi- 
nated by Ball, is simple, inexpensive, informative, 
and practicable for general use. This technique re- 
quires no expensive equipment, a simple antero- 
posterior and a true lateral film being sufficient. 
Details of the method are given. 

An attempt is made to visualize the birth canal 
as a whole, with all its various important diameters 
and contours and their conformity to the size, direc- 
tion, and shape of the fetal head that is offered for 
delivery. The study included in this report con- 
cerned the routine measuring of 200 unselected 
primiparas and a correlation of the findings. 

A classification of pelves was used which combines 
those of Thoms and of Caldwell and Moloy, and is 
based on both measurements and pelvic configura- 
tion. The various types are the gynecoid or female 
pelvis, the round pelvis, the android or male pelvis, 
the anthropoid pelvis, the platypelloid or flat pelvis, 
and the asymmetrical pelvis. The incidence of the 
various types was: gynecoid, 65 per cent; round, 20 
per cent; android, 7 per cent; flat, 4.5 per cent; 


anthropoid, 3 per cent; and asymmetrical, .5 per 
cent. 

External measurements, which were taken rou- 
tinely on all cases, proved of but slight value in 
diagnosing the type of pelvis or in ascertaining the 
correct anteroposterior diameter of the inlet. In 
only 20 per cent of the cases was the conjugate vera, 
as determined from the measurement of the external 
conjugate, within o.5 cm. of the measurement by 
x-ray, and in some cases there was a discrepancy of 
4 cm. or more. 

The anteroposterior diameters of the inlet (con- 
jugate vera) varied from 7 to 13.6 cm., 60 per cent 
being 11 cm. or more and 31 per cent being from 10 
to 11 cm. All the cases with a conjugate vera of 
9.5 cm. or more (97 per cent) were delivered from 
below. Of the cases under 9.5 cm., 3 were delivered 
by cesarean section, 1 by mid-forceps, and 2 by 
normal delivery. 

The pelves with narrow conjugate veras are 
usually of the flat or justominor type. The android 
type offers the greatest difficulty in management 
because of the reduced capacity available for en- 
gagement of the fetal head, due to the angulation of 
the fore-pelvis. 

The bispinous diameter, which constitutes the 
narrowest diameter of the mid-pelvis, varied in the 
authors’ series from 7.6 to 12.5 cm., the majority 
being 10 cm. or over. Assuming a diameter of 9.5 
cm. to be adequate even for posterior heads, 81 per 
cent of the cases were in this category. 

The posterior sagittal diameter of the mid-pelvis 
varied from 2.4 to 6.2 cm. Eighty-six per cent of 
the cases were 3.5 cm. or over. For all practical 
purposes, the posterior sagittal diameter, to be ade- 
quate for rotation, should measure at least one- 
third of the bispinous diameter. 

The perpendicular length of the fore-pelvis varied 
from 6.5 to 10.8 cm. The large majority of cases (73 
per cent) measured 9.5 cm. or less, which left 27 per 
cent as potentially funnel in type. The minority 
usually accompanied the pelves with an android or 
anthropoid tendency. 

Neither the duration of labor nor the probability 
of operative delivery can be anticipated by consid- 
eration of the pelvis alone, because of the variability 
of the other factors involved. X-ray measurements 
are but a part of the general picture, such as the 
contour of the inlet, the angulation of the fore- 
pelvis, the flattening of the posterior pelvis, the re- 
sistance offered by the cervix, the degree of flexion 
and moldability of the head, and the strength of the 
uterine contractions. 

The authors believe that x-ray pelvimetry is in- 
dicated in the following cases: primiparas with 
floating heads at term; multiparas with a history of 
previous difficult deliveries; primiparous breech 
positions with apparently small pelves by external 
measurements; women with narrow subpubic arches 
and outlets; and elderly primiparas with external 
conjugates of 18.5 cm. or less. 

Dantet G. Morton, M.D. 
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Schultze, K. W.: Anomalies Among Abortions; 
Their Origin and Clinical Significance (Ueber 
Missbildungen bei Aborten, ihre Ursache und 
klinische Bedeutung). Zéschr. f. Geburtsh., 1940, 
121: 242. 


The author begins by stressing the political and 
national significance of abortions. Of about 220,000 
abortions, Philipp has estimated that 100,000 were 
induced. The causes of the spontaneous abortions 
were divided by the author into those of maternal 
origin and those which were dependent upon disease 
of the ovum itself. Of 120 abortions, 49 per cent were 
due to severe common illnesses and local pathological 
conditions of the genitalia. Insufficient corpus- 
luteum-hormone formation was responsible in 40 
cases. Seventeen per cent of the patients were shown 
to have anomalies of the fetus, fatal torsion of the 
cord, hydatidiform mole, or hydramnion. The etiol- 
ogy was not clear in 27 per cent. 

The author then discusses the status of the vita- 
min and hormone depots as a cause of abortion. 
Anomalies play a very important role in the causa- 
tion of abortions, although formerly it was unrecog- 
nized. The germ-plasm genesis of anomalies on the 
basis of transmitted lethal factors is completely dis- 
cussed in detail; it is sometimes a factor in animals. 
In 12 pregnant rats with 139 yellow corpora, there 
were sound fetuses in 70 per cent, and stunted 
fetuses in 20 per cent; in 10 per cent anlages could 
no longer be seen. The findings were demonstrated 
with tables and illustrations. The appearance of the 


lethal factors in man seems affirmed in the literature. 
It explains somewhat the numerous overweight 
human fetuses in spontaneous abortions and the 
relative frequency of aborted ova. 

The formation and structure of the aborted ova 
are next described. The work of His, Mall, and 
Velpeau is shown and critically described. The au- 
thor believes with this, that about 26 per cent of all 
fertilized ova degenerate before birth. Clinical, 
macroscopic, and histological descriptions of several 
aborted ova are appended. Windeier says that de- 
formities of the fetus, placenta, or of both may 
result. The heredity of the lethal factors is consid- 
ered the result of erythroblastosis. The anomalies 
in the causation of abortion demand an accurate 
study of the placenta, especially if no miscarried 
embryo is observed. The author estimates the num- 
ber of abortions of this origin to be about 100,000, or 
for every 13 living births there is 1 abortion due to 
lethal factors. If one takes the figures of Philipp as 
a basis, half of the abortions are of this type. The 
author himself found these factors responsible in 23 
per cent of 88 evacuated abortions. The determina- 
tion of the cause of abortions in this category is of 
importance in criminal procedure; it shows the doc- 
tor and judge in which cases natural causes are 
responsible. An example is given in which the proof 
of an aborted ovum invalidated the suspicion of an 
intentional abortion. After this, it seems impossible 
to lower the birth/miscarriage ratio below 13/t. 

(ROSENKRANZ). FRANK McDowe Lt, M.D. 
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GENITO-URINARY SURGERY 


ADRENAL, KIDNEY, AND URETER 


Majane, A. I.: Immediate and Later Results, and 
the Prognosis in Newgrowths of the Kidney 
(Sofortige und spaetere Folgen und Prognose bei 
Neubildungen der Niere). Urologija, 1940, 17: 32. 

The clinical material consisted of 86 cases, pre- 
dominantly 75 of tumor of the kidney parenchyma, 
whereof 20 proved on admittance, or at least at 
operation, to be inoperable. Sixty-five cases were 
operated upon radically, with removal of the kidney 
when possible. Nine of the patients (15 per cent) 
died immediately in connection with the operation, 
4 within the following month, and 22 following dis- 
missal from the clinic, the most of them within one 
or two years following the operation. 

The period of remission of those operated upon 
was estimated by the author at 43.8 per cent for 
three years, and 42.9 per cent for five years; the 
figures given were not very definite for a longer 
period. Eight patients who were operable refused 
the operation; of these 2 were still living, one three 
and one-half months and the other one year and six 
months later. Ten inoperable and non-operated 
patients exhibited, nevertheless, an average duration 
of life of four and eight-tenths months, and 7 pa- 
tients who were operated upon despite the inoper- 
ability of their condition survived seven and eight- 
tenths months. 

Evaluation of the clinical material leads the author 
to the following conclusions: 

1. Should the patient, following operation, live for 
three years, the prognosis becomes more favorable. 
After five years he may be practically regarded as 
cured; however, recurrences still develop after more 
than five years. 

2. The period of time which elapses before the 
patient comes under medical treatment is not pro- 
portional to the severity of the subsequent course. 

3. Advanced age, the presence of areas of broken- 
down tissue within the tumor, rupture of the tumor 
into the neighboring veins, dilatation of the veins of 
the capsule, the presence of metastases in the lungs 
and spleen, accelerated sedimentation rate of the 
blood, and fever are prognostically unfavorable. 

4. The size of the tumor does not of itself deter- 
mine the inoperability; indications for operation 
should be placed as widely as possible, since without 
operation the fate of the patient is sealed in almost 
every case. (SCHOBER). JOHN W. BRENNAN, M.D. 


GENITAL ORGANS 


Catalano, G.: Experimental Hypertrophy of the 
Prostate (Ipertrofia prostatica sperimentale). Clin. 

chir., 1940, 16: 477. 
Many theories have been advanced to explain 
* hypertrophy of the prostate in man. The most 


probable one seems to be that of the influence of 
hormones. 

The author describes his experimental work on 
young dogs from forty to sixty days old. He selected 
these animals because their prostates most nearly 
resemble that of man and they seem to suffer spon- 
taneously from a hypertrophy of the gland similar to 
that in man. He used 16 puppies, 13 of them treated 
and 3 as controls, and gave them injections of follicu- 
lin or testosterone or of the two combined. 

From the macroscopic findings he reaches the fol- 
lowing conclusions: 

The administration of female hormone causes a 
considerable increase in the size of the prostate with 
marked hypertrophy of the walls of the bladder. 
The male hormone causes the same changes but to a 
lesser degree. The administration of both hormones 
together does not prevent the increase in size of the 
prostate or the disturbances caused by it. 

Clinically, the giving of folliculin to young dogs 
causes a picture similar to that seen in the spon- 
taneous hypertrophy of the prostate which some- 
times occurs in these animals in the second or third 
year of life. If the folliculin treatment is stopped the 
urinary disturbances decrease or even disappear 
entirely and the general condition of the animals 
improves quite rapidly. However, the size of the 
prostate and the thickness of the walls of the bladder 
do not decrease even five months after the cessation 
of treatment. 

Changes in the size and weight of the testicles, on 
the contrary, show that the alterations caused in 
these organs by folliculin are readily reversible. 

It will not be possible, until a microscopic exami- 
nation of the organs has been made, to determine 
the mechanism of this hormonal action on the acces- 
sory sexual glands, what parts of them are most 
affected, and what are the possible relations to hy- 
pertrophy of the prostate in man. 

Auprey G. Morcan, M.D. 


MISCELLANEOUS 


Santoianni, G., and Caputo, L.: The Treatment of 
Gonorrhea with the Sulfapyridine Prepara- 
tions—M. B. 693 (La cura della blenorragia con i 
composti sulfamido-piridinici [tipo M. B. 693]). 
Riforma med., 1940, 56: 1221. 

The sulfamide group of products have aroused an 
intense interest in the therapeutic field and in general 
have been widely adopted in the treatment of gonor- 
thea. A considerable advancement was obtained 
with the adoption of a pyridine derivative of sul- 
famide: (pyridine amidophenol sulfamide), generally 
indicated as M.B. 693. Sulfapyridine is a white 
crystalline substance without odor or taste; its melt- 
ing point is r91° C. It is soluble in water at 20° C. in 
a 0.03 per cent solution, and in alcohol at 95° C. ina 
0.25 per cent solution. 
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This product is more effective than any other of 
this group. The gonococcus disappears in from two 
to five days after the administration of sulfapyridine 
in go or even 100 per cent of the treated cases. The 
sulfamidic products administered per os are very 
easily absorbed and this process may be accelerated 
and intensified by the addition of sodium bicarbon- 
ate. Nearly complete elimination is achieved in two 
or three days. After the administration per os of the 
sulfapyridine (12 gm. in six days in decreasing doses), 
there is a mechanism of action, which, according to 
Durel, may be expressed as follows: (1) stimulation 
of the normal protective action of the organism 
(phagocytosis); (2) decrease of the vitality of the 
bacillus, which is destroyed in successive stages by 
the defensive powers of the organism; and (3) change 
into a bactericidal product. Many cases of failure 
are due to the administration of insufficient initial 
doses of sulfapyridine, to too early interruption of 
the treatment, or to an irregular posology in the 
daily doses. It is particularly necessary to administer 
large initial doses in order to obtain a rapid and high 
concentration of the medicament in the blood and 
thus initiate the bactericidal action, which can be 
maintained for from six to nine days in spite of de- 
creasing doses of the drug. It is useless to continue 


the treatment if the efficacy of the product does not 
appear within a few weeks. If there is any unfavor- 
able reaction the administration of the drug should 
be discontinued at once. The doses generally used 
are: 6 tablets (3 gm.) on the first and second days, 4 
tablets on the third and fourth days, and 2 tablets on 
the fifth and sixth days, i.e., a total of 12 gm. 

In some cases of acute urethritis the disappearance 
of the gonococcus occurred as early as ten hours after 
the ingestion of sulfapyridine. Satisfactory results 
have been obtained in acute and subacute gonococcal 
urethritis as well as in chronic cases. The best re- 
sults were observed in cases of epididymitis, deferen- 
titis, and prostatitis, with complete regression of all 
the clinical symptoms, both objective and subjec- 
tive, in a very short time. In acute, total, subacute, 
and chronic urethritis, the administration of sulfa- 
pyridine together with local treatment was remark- 
ably successful, healing being obtained in 100 per 
cent of the cases. In anterior recent urethritis heal- 
ing is also rapid with the use of only sulfapyridine. 
Since sulfapyridine is efficient in doses smaller than 
those of the pure sulfamide products usually admin- 
istered in such cases, the poisonous effects of the 
drug are slighter, and treatment is safer. 

NExDA CAssuTO. 
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SURGERY OF THE BONES, JOINTS, MUSCLES, TENDONS 


CONDITIONS OF THE BONES, JOINTS, 
MUSCLES, TENDONS, ETC. 


Canavero, M., and Maggi, E.: Osteomyelitis from 
Anaerobic Pathogenic Micro-Organisms (Osteo- 
mieliti da germi anaerobi patogeni). /Policlin., 
Rome, 1941, 48: sez. chir. 1. 


In the last ten years chronic suppurative bone 
lesions were carefully studied both from the clinical 
and bacteriological points of view. There were some 
which were caused by anaerobic micro-organisms. 

Uffreduzzi and Fasiani verify the association of 
aerobic and anaerobic bacilli in some cases of necrotic 
suppurative osteomyelitis. Agrifoglio obtained in 
rabbits some cases of osteomyelitic lesions which 
consisted of small cell infiltrations of the marrow 
and caseous necrosis of the diaphysis and epiphysis. 
Experiments carried out on other animals have not 
given the same results. This discordance may be due 
to the fact that although it is possible to regulate the 
experimental infection and to keep it monomicrobic, 
the manifestations are often due to various species of 
bacteria. Fiori believes that together with highly 
pathogenic and virulent anaerobes, there are other 
bacteria which are innocuous for the organism or 
capable of only indirect pathological effects. 

The first are the agents of the gas infections, the 
others often destroy the tissues. This conception 
does not coincide with those who think that the 
bacteria of the gas infections are habitual sapro- 
phytes, capable of becoming virulent under favorable 
conditions. 

It is necessary to divide the gaseous forms into 
two categories: classic gas-edema infections and in- 
fections with putrid associations. To the first group 
belong the gas infections caused by pathogenic 
bacilli; to the second the infections caused by 
acrobes associated with putrefactive bacteria, aer- 
obes, or anaerobes. 

The authors have made some researches on rab- 
bits to study the bone and medullar lesions estab- 
lished by anaerobic pathogenic micro-organisms, 
isolated as well as in polymicrobic association. The 
bacterium used was the bacillus perfringens. The 
results were as follows: 

1. The intravenous injection of the bacillus 
perfringens in young animals did not cause suppura- 
tive or necrotic lesions. 

2. The intravenous injection of pathogenic anaer- 
obes synchronously with, or followed by, trauma to 
the bone surface caused an edema in the injured 
limb and characteristic osteomyelitic lesions. 

3. The pathogenic micro-organism (virulent ede- 
ma bacillus, bacillus perfringens) caused osteomye- 
litic lesions such as the typical edemogaseous forms. 

4. With small doses of the culture the bacilli were 
latent in the bone tissue. Trauma may make them 
virulent. 


5. The intravenous injection of pathogenic anaer- 
obic bacteria (bacillus perfringens) together with 
staphylococcus pyogenes may cause a gangrenous 
infection in the human body. 

6. An osteomyelitis with gaseous necrosis as in 
gaseous gangrenous osteomyelitis of the human body 
was produced following a trauma after the injection 
of the bacteria. CassuTOo. 


Bado, J. L., and Larghero Ibarz, P.: Osteoid Osteo- 
ma of Jaffe. Comments on 2 Personal Cases (A 
propésito del osteoma osteoide de Jaffe. Comen- 
tario de dos observaciones personales). Rev. brasil. 
de orthop. e traumatol., 1941, 2: 139. 


The authors report 2 cases of osteoid osteoma of 
Jaffe in men aged twenty-one years. In the first, the 
anomaly had developed at the internosuperior angle 
of the astragalus, and in the second in the tibial 
epiphysis at the base of the internal malleolus. Both 
patients were operated upon with good results. The 
observations made in these 2 cases show that Jaffe’s 
designation of osteiod osteoma is in accordance with 
the histological aspect of the lesion, which must be 
considered as a benign tumor having individual 
characteristics that justify its acceptance as a 
separate morbid entity. 

The lesion is usually found in adolescents and 
young adults from eleven to twenty-five years of age, 
and less frequently in children or adults up to thirty- 
five years; it may appear in any bone, but localiza- 
tion in the ribs and the skull has not yet been 
observed; the large bones of the lower extremity are 
mostly involved. The principal symptom is pain; 
its appearance and persistence induce the patient to 
seek medical advice, but as a rule the patient has 
been suffering for a long time before he comes under 
observation: in the first reported case it was five 
years, and in the second fifteen months. In the 
beginning, the pain is dull and inconstant; later it 
becomes more intense while remaining inconstant: 
at times, it occurs in nightly crises, at times with 
exacerbations without apparent cause and at times 
in connection with prolohged exercise; it does not 
respond to rest; in some cases, it is relieved for a 
few hours by salicylates, in others even morphine is 
ineffective during the crisis. When the lesion occurs 
in the vicinity of a joint, there may be limitation of 
movements, fatigue, and a feeling of weakness in the 
joint; physical examination may show slight swelling 
and local increase in temperature, while palpation 
may cause great increase in pain. There is muscular 
atrophy, but no adenopathy, fever, or history of 
previous traumatism. 

Roentgen examination is decisive for those who 
are familiar with the characteristics of the lesion, but 
the picture might be confused with that of chronic 
osteomyelitis. Various anatomicoroentgenological 


forms are observed: 
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1. A small area of round and perfectly delimited 
rarefaction. During the first stages of evolution, the 
lesion appears as a small transparent, round or 
slightly oval spot having a diameter of 1 cm. or less; 
when the lesion is located in the metaphyseal 
spongiosa of the long bones, the zone of rarefaction 
is surrounded by a darker ring of varying thickness 
which represents the reactional response of the bone 
tissue; this ring is larger when the lesion occurs in 
the cortex of a long bone. 

2. Around sequestrum. When the tumor is more 
advanced in its evolution, calcification and ossifica- 
tion Occur, beginning irregularly in the center under 
the form of small zones separated by still uncalcified 
small spaces. At times, the calcification has the 
aspect of a small uniform, central nucleus, sur- 
rounded by a transparent halo, and then a more 
opaque zone which separates the lesion from the 
healthy bone. 

3. A hypercondensed form which is found when 
the tumor develops in the cortex of a long bone. At 
times, it is difficult or impossible to distinguish the 
lesion from the neighboring thickened cortical tissue, 
but it may often be demonstrated by prolonging the 
exposure or making exposures in varying planes. 
Jaffe has stated that these images are frequently 
mistaken for lesions of chronic sclerosing osteomye- 
litis of syphilitic nature. 

4. An exostotic form. When the lesion begins 
immediately under the periosteum, the neighboring 
cortex reacts and becomes thicker and condensed, 
but the lesion is not incorporated into the cortex 
from which it remains separated by a few layers of 
bone tissue. The lesion then takes the special aspect 
of an exostotic para-osseous tumor with which it 
may be confused because of the absence of pain. 
Only one case of this kind has been observed by 
Jaffe in a phalanx. He attributes the lack of pain to 
the absence of compression, as the subperiosteal 
localization of the tumor allows it to expand freely. 

The only treatment is surgical extirpation which 
should be radical. The lesion shows no tendency to 
recur. Its etiology is unknown. 

RicHArRD KeMEL, M.D. 


Batts, M., Jr.: Periosteal Fibrosarcoma. Arch. Surg., 
1941, 42: 566. 

Twenty-seven cases of periosteal fibrosarcoma 
were selected from a series of 200 primary malignant 
bone tumors comprising osteogenic sarcoma, Ewing’s 
sarcoma, and multiple myeloma. The diagnosis was 
made on the basis of a combination of clinical, 
operative, roentgenological, and histological obser- 
vations. 

Seventy-eight per cent of all the patients were 
under forty years of age and 50 per cent were in the 
second and third decades of life. Sixty-three per 
cent were males. In 37 per cent there was a history 
of trauma. From the analysis it is assumed that 
trauma probably does not play an important réle in 
the development of periosteal fibrosarcoma. The 
average duration of the symptoms was twenty 


months. The outstanding symptoms were pain and 
swelling. The pain was usually not severe, sometimes 
intermittent, and often worse at night.§ 

The tumor was deep-seated, smooth, and without 
fixation to the overlying tissues. It could be dis- 
tinguished from lesions in the soft parts by its 
limited mobility due to its deep attachment to the 
periosteum. The tumor was usually firm, and only 
moderately tender. There was no dilatation of the 
superficial vessels. There was limitation of motion 
when the tumor was near an adjacent joint. With- 
out exception, the lesions were single. The most 
common sites were the ulna and femur. The upper 
extremity was involved in 30 per cent and the lower 
extremity in 37 per cent of the cases; the skull in 
26 per cent, and the spine in 7 per cent. The lesions 
of the long bones showed a predilection for the ends 
of the bone, the distal end being the one usually 
involved. 

The roentgen characteristics were of two main 
types: destructive and reactive. The destructive 
type showed a relatively large soft-tissue tumor over- 
lying an area of erosion in the cortex. The eroded 
area was usually smooth and involved one side of 
the shaft. In the reactive type, the only roentgen 
signs were thickening and roughening of the under- 
lying cortex with little or no bone destruction. 

The gross pathology showed the lesions at opera- 
tion to be firm, generally encapsulated, and white 
and glistening on cut section. In cases of bone 
destroying lesions, there was a disappearance of the 
underlying cortex with invasion of the medullary 
cavity. In those cases showing reactive osseous 
changes there was frequently a sharp iine of de- 
marcation between the substance of the tumor and 
the underlying roughened cortex; in these cases the 
tumor could be shelled out with ease. 

The microscopic features of periosteal fibrosarcoma 
were essentially the same as those of any sarcoma of 
fibrous-tissue origin. Broders’ criteria for distinguish- 
ing four grades of malignancy were used in this 
classification. 

Follow-up studies were made in 93 per cent of this 
series. The patients who died, succumbed for the 
most part to metastases which were almost invari- 
ably in the lungs. Among the patients who were 
living at the time of writing, 80 per cent had had 
symptoms for six months or less from the onset until 
admission to the hospital. Among those who died, 
75 per cent had had symptoms for a year or more 
prior to admission. The mortality among the patients 
who had a local excision plus roentgen therapy was 
approximately the same as among those who under- 
went amputation. The analysis of 21 cases of 
periosteal fibrosarcoma based on the grade of malig- 
nancy showed that Grade 1 of malignancy had a 100 
percentage of five-year survivals; Grade 2 showed 
70 per cent of five-year survivals; Grades 3 and 4 
showed no five-year survivals. The average survival 
period for the living and the dead were in inverse 
proportion to the grade of malignancy. Of all the 
patients who had metastases, all but 1 had lesions 
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of Grades 3 and 4. All of the patients who survived 
for as long as five years had lesions of Grades 1 and 2. 
RICHARD J. BENNETT, JR., M.D. 


Stracker, O.: Hallux Valgus (Hallux Valgus). Wien. 
klin. Wchnschr., 1940, 2: 885. 


Hallux valgus is a very common lesion. It occurs 
more frequently in women than in men. Age plays 
an important réle in the degree of deviation of the 
big toe. According to the author’s observations, a 
bunion is almost always formed if the deviation ex- 
ceeds 20 degrees. The conspicuous hemispheric 
shape of the bunion is produced by the inflammatory 
filling of the bursa on the inner side of the head be- 
neath the skin. The deviation of the big toe in re- 
lation to the other toes is discussed. A confusion 
with some other deformity of the big toe is hardly 
possible. Although hallux rigidus, in which con- 
dition arthritis deformans is present, is not accom- 
panied by a bunion, a dorsal prominence can be seen 
nevertheless. 

In the roentgenogram the bony substrate of the 
bunion of hallux valgus can easily be recognized. 
In the exposed part of the metatarsal head an ex- 
tensive transformation and apposition of bone tissue 
take place, whereas normally in the roentgenogram 
the sesamoid bones are covered by the head of the 
first metatarsal. A deviation of 15 degrees is quite 
sufficient to make half of the lateral sesamoid visible 
on the outer margin of the bone, the mesial sesamoid 
being displaced to a point below the middle of the 
bone. The abductor muscle loses its abductor effect 
and becomes a flexor and rotator of the toe. More- 
over, a shrinkage of the oblique head of the adductor 
muscle takes place and leads to a loss of its flexor 
effect and to its establishment as an extreme ad- 
ductor. The changes in position of the different 
muscles as well as the resulting changes in their 
function are discussed. 

Ill-fitting shoes are not the only cause of hallux 
valgus; static-dynamic disturbances play an im- 
portant réle in its formation. The cause is said to 
be a border-line pathology of the structure and 
the function of the foot. Because of the spreading 
of the first metatarsal in the pes-cavus type, and 
the valgus position of the proximal part of the foot 
in the pes-planus type, the muscles controlling the 
big toe exert upon it a gradually increasing force as 
adductors, especially if a constitutional weakness of 
the ligaments is present. 

Treatment may be conservative or operative. The 
former is to be recommended in the early stages, in 
which there may be response to treatment. The 
prophylaxis consists mainly of adequate foot wear. 
The operation is directed against the bunion, which 
causes most of the trouble. Removal of the exostosis 
is not advisable. Further operative methods are the 
transverse osteotomy and the cuneiform osteotomy. 
The latter meets all the requirements of the path- 
ological anatomy. Operations on soft parts are per- 
formed on the capsule, the ligaments, and the 
tendons. There is some controversy about the suc- 


cess of the different operative methods. The kind 
of operation employed must be carefully selected 
with regard to the individual case. It can be said 
in favor of operations on the soft parts that they do 
not produce mutilation and that the period of bed 
rest is short. 

The author concludes from his own and other 
writers’ experiences that the operation on soft parts 
is sufficient in most cases. 

(HAAGEN). JEROME G. M.D. 


FRACTURES AND DISLOCATIONS 


Hills, R. G., and Weinberg, J. A.: The Influence of 
Estrin on Callus Formation. Bull. Johns Hopkins 
Hosp., Balt., 1941, 68: 238. 

Experiments were performed on cats and dogs to 
determine the effect of estrin on the rate and amount 
of callus formation following artificial fractures. In 
each animal the right radius was fractured in the 
middle third by an open operation with as little 
trauma as possible. Roentgenograms were then taken 
from the second to the sixth week when the left 
radius was fractured in the same manner and 
roentgenograms of the left leg were taken at inter- 
vals corresponding to those of the right leg. 

The films of 13 cats were then examined by a 
competent radiologist: in 9 the treated side was con- 
sidered as showing earlier and more extensive callus 
formation; 3 showed more callus on the untreated 
side, and 1 the same degree on both sides. The films 
of 6 dogs showed more callus on the treated side, 
while those of 1 dog showed more callus on the con- 
trol side. The dosages used were a little uncertain 
but the authors thought those used in the dogs were 
more accurate. Theelin was given biweekly to the 
dogs; the first three doses were equivalent to 20,000 
units for a 150 lb. human adult, and the last nine 
were equivalent to 10,000 units. 

Three clinical cases in women are cited in which 
the authors thought the administration of theelin in 
about the above doses aided in the development of 
callus after a long period of non-union. 

HAwrTuorne C. WALLACE, M.D. 


Lagomarsino, E. H., and Dal Lago, H.: Experimental 
Study of Rotatory Luxation of the Atlas 
(Estudio experimental de la luxacién rotatoria del 
atlas). Rev. de ortop. y traumatol., 1940, 10: 121. 


In 1930 Grissel discussed the question of disloca- 
tion of the atlas in rhinopharyngeal lesions and since 
that time there has been a great deal of discussion of 
the subject, some authors agreeing and some dis- 
agreeing with Grissel’s conclusions. 

The authors review the anatomy of the cervical 
region, particularly of the occipito-atlo-axoid region, 
and describe the muscles, their attachments, and 
their actions. They present roentgenograms of the 
normal and abnormal conditions of this region, 
determined experimentally. They review the clinical 
and roentgen findings of Grissel’s syndrome. They 
show that what he describes as a rotatory luxation in 
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rhinopharyngeal conditions is not a true clinical dis- 
location at all. The roentgenogram on which he 
bases his diagnosis of rotatory luxation is only that 
of a case of normal rotation of the atlas. 

From their findings and the scanty bibliography 
of the subject they conclude that only rarely, as in 1 
case described by Greeley with a rotation of the head 
of go degrees, are all the clinical and roentgen condi- 
tions found that are necessary for a diagnosis of 
traumatic rotatory dislocation. In the majority of 
cases the rotation does not pass the normal limits of 
reflex muscle contractions. It should be called 
traumatic muscular torticollis, not luxation. 

Auprey G. Morcan, M.D. 


Siebner, M.: The Treatment and End-Results of 
Fractures of the Radial Head (Behandlung und 
Spaetfolgen des Speichenkoepfchenbruchs). Deutsche 
Zischr. f. Chir., 1940, 254: 192. 

Conservative treatment is employed in fractures 
of the head of the radius when there are fissures, 
infractions, oblique fractures, and fractures of the 
neck of the radius with displacement; for separation 
of the epiphysis; for juxta-epiphyseal fractures and 
dislocations; and for juvenile fractures. Two of the 
author’s own cases were treated for three weeks with 
plaster splints reaching from the upper arm to the 
heads of the metacarpals and normal function was 


restored after six weeks; no trace of the injury could 
be found after from one to three years. 

Operative treatment is employed in fractures of 
the radial head when there is extensive displace- 
ment of the fragments and fixation is accomplished 
with wires, clamps, or nails. The ends of the bones 
are made smooth and a part of the head is removed, 
with preservation of those parts which are in con- 
nection with the shaft. Open reduction is tried in 
fractures of children when conservative treatment 
has failed, since resection and extirpation lead to 
severe disturbances of growth and to ensuing de- 
formities of the wrist joint. 

In a boy aged twelve, open reduction was per- 
formed after simple reduction of a fracture-disloca- 
tion had failed. At first there was a good anatomical 
result; however, in the course of four months there 
was flattening of the capitulum, and partial oste- 
olysis was noted. Nevertheless, the function was 
good: flexion, extension, and pronation were all re- 
tained and only supination was diminished. Sparing 
the cartilage during the operation is of the utmost 
importance. In comminuted fractures the fragments 
should be removed by operation, because otherwise 
large bony masses are formed, which impair the 
function. The optimal time for the operation is one 
week after injury. 

(StEVERS). JEROME G. Frnver, M.D. 


] 
tra: 
wal 
ow! 
art 
cen 
tur 
occ 
lute 
to 4 
wal 
ow! 
see! 

thes 
thai 
atio 
con 
seat 
on t 
the 
elbo 
com 
uros 
fore: 
rem: 
pati 
mov 
the ] 
was 
was 
chan 
time 
artic 
thec 
did n 
ligati 
the v 
their 
force 


Efski 
I 
( 


n 
2 


Efs 
vascu 
invest 
lium ; 


i 
| Bu 
| 
| 


We 


SURGERY OF THE BLOOD AND LYMPH SYSTEMS 


BLOOD VESSELS 


Bullo, E.: A Supposed Active Movement of the 
Walls of the Peripheral Veins (Su di un preteso 
movimento attivo delle pareti dei vasi venosi peri- 
ferici). Rassegna internaz. di clin. e terap., 1940, 
21: 883. 

Ratschow made a study of the veins, using con- 
trast medium, in which he thought he found that the 
walls of the veins have an active movement of their 
own. He ligated the arm, so as to suspend the 
arterial circulation, and then injected a few cubic 
centimeters of abrodil into a vein below the liga- 
ture; the abrodil moved toward the heart. As this 
occurred during anesthesia when the arm was abso- 
lutely at rest and could, therefore, not have been due 
to any action of the muscles, he concluded that the 
walls of the veins have an active movement of their 
own. He saw changes in the size of the vein that 
seemed to be due to a peristaltic movement. 

The author believed the best method of testing 
these results was by means of kymography, rather 
than roentgenoscopy, which does not show fine vari- 
ations, or serial roentgenography, which shows the 
condition only at movements chosen arbitrarily. He 
seated his subject with his arm resting horizontally 
on the kymograph and then placed one ligature on 
the arm and another on the forearm just below the 
elbow, so that the arterial circulation was suppressed 
completely. He then injected from 1 to 2 c. cm. of 
uroselectan B into a vein in the lower third of the 
forearm. This substance was used because it can 
remain for some minutes without causing pain. The 
patient was instructed not to make the slightest 
movement and the first kymogram was taken. Then 
the lower ligature was cut and a second kymogram 
was taken after a few minutes. The exposure time 
was eight seconds, to permit the observation of 
changes in the veins over a considerable period of 
time. The kymograms are reproduced in the original 
article. They showed that there was no change in 
the caliber of the veins and that the contrast medium 
did not make any movement upward when the lower 
ligature was taken off. This proves that the walls of 
the veins do not have any independent movement of 
their own, peristaltic or other, and that the blood is 
forced forward by the vis a tergo. 

AupreEY G. Morcan, M.D. 


Efskind, L.: Conditions of Regeneration of the 
Intimal Epithelium after Suture of a Vessel 
(Die Regenerationsverhaeltnisse im Intimaepithel 
—_ Gefaess-Sutur). Acta chirurg. Scand., 1941, 84: 
283. 

Efskind first studied the normal anatomy of the 
vascular epithelium in 20 healthy rabbits and then 
investigated the regeneration of the vascular epithe- 
lium after mechanical lesions in 40 rabbits. In some 


of the animals, a small lesion of the intima was 
caused by puncture or tear with a fine needle, but in 
most of them the vessel was incised lengthwise for 
o.5 cm. and then sutured. The portal vein, the 
inferior cava vein, and the abdominal aorta were 
used; the incision was sutured with vaselined silk 
holding intima against intima in most cases and ad- 
ventitia against adventitia in a few. One row of 
interrupted sutures was used and a strip of muscle 
was usually applied over the line of suture. The 
suture of the three vessels took from twenty to 
thirty minutes and the animals did not seem to be 
injured by the complete arrest of the aortic circula- 
tion during the operation. The animals were killed 
from one-half day to sixty-two days after the interven- 
tion; most of them were vitally stained with trypan 
blue and some were given an intravenous injection 
of thorotrast in an effort to demonstrate an eventual 
difference in its deposition in normal and irritated 
epithelium and to make a differential diagnosis be- 
tween epithelial cells and ameboid phagocytic cells 
which may morphologically resemble epithelial cells 
in their phases of transformation. 

The intima of the vessels occupies a special place 
among the tissues of the body: it is an avascular 
organ with consequently peculiar conditions of nutri- 
tion; even its reaction to external irritation follows 
a peculiar course. The vascular epithelium is easily 
damaged by mechanical agents: in ordinary vascular 
suture, a rather wide zone of degenerative changes 
forms around the lesion; these changes are second- 
ary to the disturbances of nutrition and are most 
developed when intima lies closely on intima and is 
out of direct contact with the circulating blood. In 
lesions limited to the intima, there is no reaction 
under the form of migration of cells from the vas- 
cular wall: the most elementary process of the re- 
generation of ordinary tissues is consequently ab- 
sent, and the healing conditions of vascular epithe- 
lium seem therefore to be rather poor; this is con- 
firmed by the length of the healing period which is 
several weeks for slight punctures or tears in other- 
wise absolutely normal vessels. 

This slowness in healing may be due to various 
conditions. In addition to the poor cellular reaction 
of the edges of the wound, the fibrin deposit found 
in these lesions differs from that observed in other 
superficial tissues: it is formed especially by the. 
circulating blood and only to a slight degree by 
exudation from the nutritive arteries; it is therefore 
superficial and does not stimulate cell migration. 
The fibrin network, which is very poor in cells, and 
the necrotic tissue of the edges of the wound show 
later little tendency to demarcation, and thereby 
delay epithelial proliferation and healing. Because of 
the poor migratory tendency, there is practically no 
formation of spindle cells with long prolongations 
which grow into the fibrin network, as found in the 
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regeneration processes of other superficial tissues, 
and no orientation of the cells with their long axis 
radially to the lesion. New formation of epithelial 
cells is scarce even in the healing of large defects 
and mitosis of the existing cells is relatively rare. 

The investigation showed that the subepithelial, 
poorly differentiated mesenchymal cells play a de- 
cided part in the healing process: if they lie under 
the fibrin deposit, they may acquire ameboid prop- 
erties; if they are in direct contact with the circulat- 
ing blood, they lose their prolongations, are rounded 
off, and finally present an aspect morphologically 
similar to that of the ordinary vascular epithelium. 
Very little difference was found in the healing time 
of arteries and veins. 

No proof was found for the concept that the 
epithelium of large vessels can change into cells with 
phagocytic or hematopoietic properties or possess 
fibroblast potentialities. The epithelium of the large 
vessels is a highly differentiated tissue with strongly 
reduced possibilities for development and slight 
capacity for regeneration. The cell lining of the large 
vessels and that of serous cavities have decided 
morphological resemblances, but are genetically, 
functionally, and potentially different types of cells. 

RicHARD KeMEL, M.D. 


BLOOD; TRANSFUSION 


Turner, T. B., and Diseker, T. H.: Duration of 
Infectivity of Treponema Pallidum in Citrated 
Blood Stored under Conditions Obtaining in 
Blood Banks. Bull. Johns Hopkins Hosp., Balt., 
1941, 68: 269. 

The transfer of whole blood from one person to 
another by the immediate indirect method carries 
with it the potential risk of transmitting syphilitic 
infection. 

In 20 transfusions discussed routine serological 
examination of the donor’s blood did not disclose 
the presence of the infection. In 1o instances blood 
was transfused from a donor who was in the in- 
cubation period, and in 9 the donor was in the sero- 
negative phase of the primary stage of syphilis. 
Another patient was infected by a donor who had 
recently been treated for early syphilis and who at 
the time of transfusion had a negative serological 
test. 

The experiments reported indicate that under the 
conditions obtaining in blood banks syphilis spiro- 
chetes probably undergo progressive deterioration 
during the storage period. Even when large numbers 
of virulent treponemas were added to citrated whole 
blood, the mixtures were not infectious for normal 
rabbits after storage for three days or longer. 

After storage periods of one and two days, al- 
though viable organisms were still present, they were 
evidently considerably reduced in numbers or in 
virulence, since the incubation period of the lesions 
resulting from the inoculation of the same amounts 
of the stored mixture was significantly prolonged, 
and in some instances, the inoculated animals es- 


caped infection. Bloch in one experiment obtained in- 
fection with material which had been stored for 
seventy-two hours. 

The results of the studies indicate that the in- 
fectivity of syphilis treponemas in citrated whole 
blood rarely persists for longer than three days at 
refrigerator temperature. 

In the authors’ experiments and those of Bloch 
in which treponema pallidum was added to citrated 
whole blood, treponemas were present in much 
larger numbers than when blood from human beings 
with syphilis was transfused. Blood from naturally 
infected rabbits failed to give rise to syphilitic in- 
— aiter forty-eight, seventy-two, and ninety-six 

ours. 

It seems fair to conclude, the authors state, that 
citrated whole blood stored for four days or longer, 
even though obtained from a donor with active early 
syphilis, can probably not transmit syphilitic in- 
fection. In a few instances normal rabbits were not 
infected when transfused with naturally infected 
rabbit blood which had been stored for forty-eight, 
seventy-two, or ninety-six hours. 

In concluding, the authors state that under con- 
ditions obtaining in blood banks, treponema pallidum 
undergoes progressive deterioration in citrated whole 
blood during the storage period. There is a corre- 
sponding reduction in the risk of transmitting syph- 
ilis by transfusion, and it is probable that blood 
stored for four days or longer can no longer transmit 
this disease. HERBERT F. Tourston, M.D. 


Jakobowicz, R., and Bryce, L. M.: The Iso-Agglu- 
tinin Titer of Pooled Serum or Plasma. Med. J. 
Australia, 1941, 1: 318. 

The authors note that it has been generally ac- 
cepted that serum or plasma may safely be given 
without knowledge of the recipient’s blood group or 
preliminary cross-matching tests. The absence of 
clinically obvious harmful effects of reactions be- 
tween the introduced agglutinins and the recipient’s 
agglutinogens is generally attributed to adequate 
dilution, as the introduced serum in an average 
transfusion approximates in volume only one- 
twentieth of that of the recipient. 

The frequency of severe reactions following the 
use of “universal donors” is less than would be 
expected if dilution of the introduced agglutinins 
were the only factor responsible for their apparent 
inactivity in the recipient’s blood. Ottenberg in 1911 
noted that, except in cases of severe anemia, there 
would be an excess of red cells in the recipient’s 
blood in relation to the donor’s agglutinins. This 
would result in complete absorption; but in such a 
wide dispersal of the agglutinins there would not be 
enough of them per cell to effect more than minor 
degrees of agglutination, often visible only micro- 
scopically. Ottenberg considered that such small 
aggregates would block only the peripheral capil- 
laries, and thus be relatively harmless. 

Edwards, Kay, and Davie point out that if samples 
of blood containing the Factors A and B are mixed, 
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reduction is effected in the agglutinating titer of the 
resulting plasma. They attribute this reduction to 
reciprocal absorption of the agglutinins by the red- 
cell agglutinogens. 

Two methods of preparation of pooled serum for 
storage are discussed. One method is to allow the 
blood of each donor to clot separately. The serum 
available is then withdrawn, measured, and pooled 
in amounts of 500 c.cm. Small samples of blood from 
each donor are set aside at the time of bleeding. The 
serum from these is kept in the refrigerator until a 
similar sample is available from the pooled product, 
when the agglutinin titers of the individual and 
pooled samples are estimated by means of the same 
red cells. 

In the second method, small samples are retained 
at the time of bleeding, without admixture with 
anticoagulant for estimation of the individual agglu- 
tinin titers. The main bulk of the blood from each 
donor is mixed during withdrawal with potassium 
oxalate. The red cells are removed by centrifugaliza- 
tion and the individual yields of plasma are pooled. 
The theoretical amount of calcium chloride is added 
to promote clotting. No significant difference was 
found between the titers of the original serum ob- 
tained by direct clotting of the whole blood, of the 


plasma, and of the serum obtained from it in the 
absence of the blood cells. 

Many investigators have shown that saliva may 
contain group-specific receptor substances in high 
concentration. It is possible to effect suppression of 
the agglutinins from serum by the addition of saliva 
which has been boiled. It is doubtful whether such 
a procedure would be acceptable to those responsible 
for the preparation of serum or plasma for thera- 
peutic use. 

Diminution of the original agglutinating titer will 
almost certainly occur if storage is maintained over 
a period of months, particularly if the serum or 
plasma is kept in liquid form and at a temperature 
above o° to 2° C. 

In conclusion, the authors state that it appears 
there may be exceptions to the general rule that the 
absorption of agglutinins will always be readily 
effected by reciprocal receptor substances to the 
extent anticipated. The most practical method of 
overcoming such irregularities would seem to be the 
pooling in one batch of as many individual samples 
of blood as possible. The determination of the ag- 
glutinin titer of the final product seems advisable 
for a control on the effectiveness of the pooling. 

HERBERT F, Tourston, M.D. 
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SURGICAL TECHNIQUE 


WAR SURGERY 


Sabatini, G., Bugliari, G., Canavero, G., Bertocchi, 
A., and Others: A Symposium on Injuries 
Caused by Congelation (Concezioni e direttive 
per lo studio dei congelamenti). Minerva med., 
1940, 31: 562. 

About three years ago, SABATINI established a 
Center of Cryopathology in the General Medical 
Clinic of Genoa in order to make a thorough study 
of injuries caused by congelation. Modern considera- 
tion of the clinical problem of congelation includes 
its etiology, pathogenesis, prophylaxis, and treat- 
ment. The etiology must be studied from two points 
of view: 

1. The direct factors of congelation which consist 
of the external thermal factor and some immediate 
particular reactions of the living tissues under the 
influence of this factor. These reactions may be 
general, such as direct disturbances of the mecha- 
nisms of thermogenesis and thermoregulation, of cir- 
culation, and of nervous activity, and local, involv- 
ing the local circulatory and nervous functions. 

2. The indirect factors of congelation, which are 
ambient and individual (predisposition). 

The study of the pathogenesis must include that 
of the slightest primary lesions occurring in the 
structure of the tissues, whether directly or indirect- 
ly; histopathology must be associated with histo- 
physiology for this purpose, and both must be con- 
nected by studies of histophysics, histochemicophys- 
ics, histotechtonics, and histocolloidology. The more 
or less complete solution of the problem of prophy- 
laxis will depend on the progress in the knowledge 
of the unknown factors presented by the etiology 
and the pathogenesis; a number of practical points 
are already known, but many remain to be solved. 
Marked progress has been made in the treatment, 
but again the solution of the problem depends on the 
etiology, pathogenesis, and prophylaxis. 

The author recapitulates the studies made at the 
Center and insists especially on the effects obtained 
by the use of short waves in cases of congelation 
suffered by soldiers on the Alpine front in 1940. 

BuGuiart and CANAVERO discuss the neuro-ar- 
thralgic syndromes caused by freezing in soldiers 
who were exposed in June and at altitudes of from 
2,400 to 3,100 meters to a north wind in tempera- 
tures reaching—15° C. at night; the cases of frostbite 
among 5,500 men amounted to about 22 per cent. 
The number of grave cases (second and third degree) 
was relatively small and that of mutilations did not 
reach 100, most mutilations being limited to the loss 
of some phalanges. ‘The patients made up two 
groups: those with first-degree lesions and those 
with very slight disturbances designated at first as 
the syndrome of precongelation. This syndrome 
included vasomotor and neurotrophic disturbances 


with pains of neuritic and arthralgic type and repre- 
sented a late stage of the exposure to cold: it seems 
that during the period of exposure, the feet were 
more or less edematous and painful and the skin was 
red, pale, or cyanotic, the findings depending on the 
type of vasomotor disturbance. The swelling and 
pain disappeared after some time, but a few days 
later, usually after a period of rest, a hot bath or 
prolonged exposure to heat produced deep, continu- 
ous pain with exacerbations, especially in the toes 
and the soles of the feet; the patient could not stand 
the slightest weight on his feet, and heat caused 
intense pain; he kept his toes immobilized to avoid 
the pain caused by any movement; the skin was red, 
thickened, and at times edematous up to the ankles. 
Zones of hypo-esthesia were present on the internal 
aspect of the big toe and of the foot and white dermo- 
graphism was frequent, but a constant sign in nearly 
all cases was a peculiar perspiration of the dorsal 
region of the foot, especially during the clinical 
examination. The study of a number of cases showed 
that they passed through three stages: refrigeration, 
hypo-esthesia, and neuritis with arthralgia. The dis- 
order took a relatively chronic course and, as a rule, 
disappeared very gradually. The treatment was 
usually anti-neuralgic, and alternate compression 
and decompression by an apparatus enclosing the 
leg and foot has been recommended. 

BERTOCCHI discusses anesthetic block of the femo- 
ral canal in the treatment of congelation and reports 
2 of the 8 cases in which he has used it with gratify- 
ing results. His investigations show that the femoral 
canal is a prismatic cavity that may be considered as 
closed by fibrous formations of the femoral fascia and 
the transverse fascia: the openings in the walls of 
the canal are for the most part blocked by fat tissue, 
vessels, and nerves. It is possible to introduce into 
the canal from ro to 15 c.cm. of an anesthetic solu- 
tion (1 per cent tutocaine in saline solution) without 
causing any disturbance in the patient. The anes- 
thetic solution infiltrates the tissues which fill the 
canal and easily reaches the two satellite nerves and 
the common sheath and, through the latter, the peri- 
vascular adventitia. The internal saphenous nerve 
shows the influence of the anesthetic by hypo- 
esthesia and then anesthesia of its territory. The 
anesthetic block of the femoral canal causes active 
vascular dilatation in the lower extremity, and the 
resulting hyperemia raises and accelerates regenera- 
tion, especially when the damage has been caused 
by factors in which vascular spasm takes a prepon- 
derant part. In congelation, the block produces 
rapid disappearance of pain and perspiration and 
influences the restitution of sensation and the devel- 
opment of the processes which govern the elimina- 
tion of the necrotic parts and their subsequent 
repair. The author thinks that, just as early novo- 
cainization of the lumbar chain can prevent the 
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painful consequences of congelation (Leriche and 
Mallet-Guy), anesthetic infiltration of the femoral 
canal, which can easily and rapidly be done by any 
physician, is capable of giving at least the same 
results. 

UFFREDUzZI discusses the pathology and treat- 
ment of congelation in the present war. The cases 
have been much milder than in the past war because 
the conditions of exposure were different and the 
troops fresh. Nothing new has been learned from the 
prophylactic point of view, and the measures which 
were already known could not be sufficiently applied 
under the circumstances. The treatment includes 
immediate and late care. The immediate care has 
two objects: to avoid damage by re-establishing the 
normal circulation as soon as possible, and to prevent 
infection. The late care will naturally depend on the 
gravity of the lesions; conservatism must be the gen- 
eral rule in the absence of infection. Three new facts 
deserve attention because they represent a real 
progress: injection of mercurochrome into the main 
artery of the involved extremity has been recom- 
mended to prevent infection; ultrashort waves have 
been used to restore heat to the frozen part; some 
interventions on the sympathetic nerves in the 
treatment of painful sequels of congelation have 
been employed advantageously in the treatment of 
immediate lesions; however, the anesthetic block of 
Bertocchi seems more rational and practical. 

CIGNOLINI discusses the experimental bases and 
the clinical results of short-wave therapy (Marconi- 
therapy) in lesions due to cold. Experiments have 
shown that short waves distribute heat uniformly 
through the treated organ and that no thermal 
difference worth mentioning is observed between 
superficial and deep tissues, provided that the elec- 
trodes are kept at least 8 cm. from the skin for small 
parts, and from 10 to 20 cm. from the skin for larger 
parts. This even distribution of heat applies not 
only to organs but also to all individual cells and the 
fluid that surrounds them. The technique is simple 
but must be used systematically; the daily treat- 
ments start with applications of twelve minutes and 
never exceed twenty minutes. Daily cleansing of the 
part, the use of sterile vaseline as medication, and 
strict asepsis are indicated. The intensity of the 
short-wave field must be minimal so that the patient 
has no sensation of heat for the first six to eight 
minutes and feels only a slight warmth between the 
eighth and tenth minutes. Several of the more 
severe among the 27 treated cases are reported. Even 
in the cases which were admitted with dry gangrene 
of a part, the treatment ended with the loss of the 
mummified portion only, while all other segments 
were saved regardless of their condition on admission. 
This experience offers interesting prospects for the 
short-wave treatment of hypothermy due to trauma 
and similar factors. 

Borini and Matti discuss short-wave therapy of 
the cases of congelation (Italo-French campaign of 
1940) sent to Turin. The absolute degree of the 
temperature is not always the primary cause of con- 
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gelation, and various, but no less important, indi- 
vidual, accidental, and climatic factors contribute 
to it. The different explanations of the process of 
necrosis of the tissues following the action of cold 
are given. In living tissues in which innervation and 
circulation persist, the necrosis caused by cold is an 
anemic necrosis, but there are also cases in which 
there is real freezing of the tissues. During the evo- 
lution of the lesions, there are times at which the 
changes are still reversible under the influence of 
opportune treatment, but integral restoration is 
impossible beyond certain limits, and the organism 
itself then provides a line of demarcation between 
dead and living tissues. On admission, the patients 
presented for the most part second-degree lesions; a 
few were of the first and third degree. The most 
natural treatment is to try to restore the circulation 
and, with it, the normal temperature of the part. 
Short-wave therapy in expert hands is the most con- 
venient and appropriate means for this purpose. 
The following technique was used in 50 cases. The 
treatment was started with low intensity in order to 
avoid possible spastic phenomena. The electrodes, 
made of rubber for flexibility, were applied to the 
dorsum and the sole of the foot and were large enough 
to cover the lesion and part of the neighboring 
healthy tissues; the distance between plate and skin 
was about 4 cm. The wavelength used was 12 
meters, and the intensity 3 ma. The duration of the 
daily treatment was thirty minutes and the average 
number of treatments needed was from 30 to 4o and 
reached 60 in grave cases. The treatments were 
rather well tolerated; in some cases, there was a rise 
of temperature during the first sittings, and in 
others an increase in pain due to the hyperemia pro- 
duced by the short waves. In general, slow and grad- 
ual improvement occurred until the disappearance 
of all symptoms. In cases of gangrene, demarcation 
and recovery of the congealed tissues were more 
prompt than with the ordinary treatments. 
Ponzio closes the discussion with some general 
remarks on the short-wave treatment of war con- 
gelations. RicHarD Kemet, M.D. 


Upjohn, W. G. D.: Military Surgery. Med. J. 
Australia, 1941, 1: 193. 

The successful management of a surgical military 
unit depends upon its organization. It should be the 
duty of the consultant surgeon to disseminate, en- 
courage, and administrate new surgical technique. 
The senior surgeon should supervise the work of the 
operating teams, direct the work of the classification 
of the wounded, and coéperate in the early evacua- 
tion of the wounded in order to keep the battle zone 
clear and the lines of communication open. Spe- 


cialists’ units should only be staffed at base hospitals. 

The wounded are classified in three groups: 
(1) those injured so seriously that they require resus- 
citation before operative interference can be con- 
sidered, (2) the lightly wounded who can be trans- 
ferred to a more distant unit, and (3) those who 
require immediate operative intervention. 
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In war surgery, shock and hemorrhage are closely 
related. A prolonged period in either state is often 
further complicated by sepsis, especially of the 
anaerobic type. 

The conservation of heat is the most important 
single item in the treatment of the wounded soldier 
in shock. Such an individual should not be stripped 
of his clothes, but should be completely enclosed in 
hot blankets. In cold weather it is suggested that 
the patient breathe his own warmed air under a 
blanket. Morphine should be freely administered to 
the patient in severe pain. Proper splinting of the 
injured limb should be applied early. 

Limb injuries are usually contused, punctured, or 
lacerated wounds which contain devitalized, man- 
gled, and septic tissue. These wounds can be 
treated only by surgical excision of the contaminated 
tissue in such a way as to permit free drainage. The 
surgeon should be capable of quick decision in decid- 
ing for or against amputation. Wounds which do 
not involve joints, bone, or large blood vessels, are 
effectively treated by an antiseptic dressing and 
immobilization which does not constrict the circu- 
lation. 

A limb wound should be considered potentially 
dangerous when it (1) is caused by a blunt missile 
carrying dirt or clothing, (2) is located close to the 
attachment of the limb to the body, (3) opens up 
large cellular spaces especially in the gluteal and 
scapular regions, and (4) when it is arterial, and 
involves large vascular trunks. 

Gas infection may be clinically recognized by the 
rapid pulse, profound anemia, the odor, and the 
edema of the limb. When gangrene is present, high 
amputation should be done. Skin flaps may be 
made but not approximated. The muscles should be 
cut with a single sweep of the knife. The wound 
should be left open and covered with a light gauze 
dressing. Gas-gangrene antiserum, sulfanilamide, 
and x-ray therapy are effective in treating the 
spreading infection. 

In the treatment of gunshot wounds of the extrem- 
ities, the use of the tourniquet should be avoided 
because it predisposes to gas infection. Bleeding 
should be controlled by locating the actual bleeder. 
If large vessels and nerves are cut it is sounder mili- 
tary surgery to amputate above the laceration. 

Small joint injuries are best treated conserva- 
tively. The missile track, all foreign material, and 
damaged bone or cartilage should be excised. The 
wound should be washed with a large amount of a 
non-irritating antiseptic and then closed and immo- 
bilized. If infection sets in, the joint should be 
opened widely and amputation considered. 

Head injuries in the war-wounded should be 
promptly treated. The scalp is infiltrated with 1 per 
cent procaine. The whole head should be carefully 
inspected. The triradial incision gives the best expo- 
sure. Osteoplastic flaps are undesirable. The brain 
should be cleansed by removing gross foreign mate- 
rial; liquid-pulped brain along the missile track is 
aspirated but not irrigated. If the missile cannot be 


removed easily, the surgeon should not further dam- 
age the brain tissue by searching for it. The dura 
should be carefully preserved. Rubber dam drains 
are placed at each end of the wound and the scalp 
is closed. 

Sinus tears should be quickly exposed with a 
strong nibbling forceps. If the sinus is completely 
= it should be ligated at each end with silk or 
inen. 

Patients with spinal-cord injuries rarely require 
operative interference. The relief of bladder dis- 
tention and the prevention of urinary infection are 
the most important problems. The author recom- 
mends early suprapubic drainage with a rubber 
catheter connected to a sealed siphon drain. 

Injuries of the face and neck should be carefully 
cleansed under anesthesia. Radical excision of the 
skin need not be practiced since it has strong recup- 
erative powers. Fractures of the jaw should be tem- 
porarily immobilized with silk or wire threads around 
the teeth until the patient can be transferred to a 
base hospital. 

Wounds of the neck are dangerous because of pos- 
sible damage to important structures and infection. 
Neck wounds should be kept open because of the 
danger of cellulitis and its spread to the mediastinum. 
An x-ray of the neck should be taken to locate for- 
eign bodies. While the patient is being anesthetized, 
the surgeon should be prepared for sudden hemor- 
rhage, especially during the induction period. In 
wounds with large hematomas, careful inspection 
should be made for small arterial or venous tears 
which predispose to arteriovenous aneurysms. 

Patients with chest wounds suffer not only from 
shock and hemorrhage but also from severe dyspnea. 
Any open thoracic wound should be quickly closed 
without anesthesia by suture, or if too large, plugged 
with a dumbbell gauze pack. The patient should 
then be given morphine and oxygen. Pneumo- 
thorax is effective in stopping the bleeding from a 
lacerated lung. Operation should be performed in 
the following types of thoracic injuries: (1) com- 
pound fracture of ribs, (2) parietal bleeding, (3) pain 
on respiration from a foreign body, (4) open sucking 
wounds, and (5) in cases of an easily available large 
foreign body. Ether is the anesthetic agent of 
choice. Best surgical exposure is obtained along the 
fifth intercostal space. Blood transfusions and x-ray 
examinations of the chest should be made routinely. 
Postoperative effusion should be treated by aspira- 
tion on the second or third day after its appearance. 
Irrigation of the pleura should be regarded with 
disfavor. 

Infection of the chest wall, especially in the cellu- 
lar plane between the latissimus dorsi and the body, 
between the scapula and the serratus muscle, be- 
tween the serratus muscle and the body, and along 
the pectoral fascial planes, produces rapidly fatal 
sepsis unless proper drainage is instituted. 

Wounds of the buttock may cause severe infec- 
tion, or hemorrhage. 

BeEnjJAMIN J. P. Suarirorr, M.D. 


pres 
is no 
orm 
cons 
the s 
of th 
be oj 
becai 
injur 
perfe 
perit 
be n 
oppo: 
woun 
positi 
split 
row 


Gi 

cig 

M 

ar 

ha 

tre 

ve 

ab 

fro 

wo 

be 

tre 

ing 

ani 

cas 

use 

§ wo 

ext 

Pu 

on 

liga 

ope 

wa: 

fert 

in | 

mo: 

eve 

sho 

wel 

phk 

avo 

plac 

spli 

to t 

dan; 

disp 

not 

ches 

| ulna 

: 
| 
| 


SURGICAL TECHNIQUE 169 


Geisthoevel, W.: War Experiences from the Surgi- 
cal Division of a Base Hospital (Kriegserfahr- 
ungen aus der chirurgischen Abteilung eines 
Reservelazaretts). Muenchen. med. Wchnschr., 1940, 


2: 933- 


This report comes from the base hospital asso- 
ciated with the University Clinic in Frankfort a. 
Main. By means of air transportation, many cases 
arrived at the base hospital as quickly as they would 
have been carried to the field hospital. This form of 
transportation was of value in cases of extensive 
gunshot fractures, gunshot injuries of the head and 
vertebral column, and of gunshot wounds of the 
abdomen after they had been operated upon at the 
front, to avoid loss of valuable time; and of gunshot 
wounds of the chest if the open pneumothorax had 
been closed. Blood transfusions were valuable in 
treating septic processes as well as in aiding the heal- 
ing of large wounds. Results from the use of tetanus 
antitoxin were good. Of hundreds of cases, only 2 
cases of tetanus were seen. The author advises the 
use of gas antitoxin in the presence of extensive 
wounds in the region of the buttocks or of the lower 
extremities. Serum exanthemas occurred very often. 
Pulsating hematomas, i.e. aneurysms, were operated 
on at once if the wound involved only one vessel, the 
ligation of which could do no harm. Otherwise 
operation was delayed till the collateral circulation 
was functioning, and then double ligation was pre- 
ferred. It is not wise to delay amputations as is done 
in peace time but they can be delayed somewhat 
more than is the custom at the field hospitals. How- 
ever, amputation of gunshot fractures of the femur 
should not be delayed too long as patients do not do 
well with long periods in bed. It is difficult to detect 
phlegmons and abscesses in the latter cases. To 
avoid these complications, the patients are not 
placed on a Braun splint, but a horizontal traction 
splint is applied with a wire to the os calcis, but not 
to the tibia or the femoral condyles because of the 
danger of infection. Also, the fragments may be 
displaced if this is done. Abduction splints should 
not be used for the upper arm in the presence of 
chest injuries; traction on the ventral aspect of the 
ulna is recommended. Delay of amputation in the 
presence of comminuted fractures of the upper arm 
is not advisable if there is any infection or when one 
or more nerves are involved. Amputation should be 
considered early also in infected gunshot wounds of 
the shoulder, hip, or knee joints. Gunshot wounds 
of the abdomen seldom reach the hospital in time to 
be operated upon. However, 2 soldiers were saved 
because they had not eaten for some time before the 
injury, which facilitated late closure of the bowel 
perforations. In the case of fecal fistula from extra- 
peritoneal bowel perforation an artificial anus should 
be made to prevent fecal phlegmons. Dogmatic 
opposition to laminectomy is erroneous if the 
wounded complains of pain, even in the absence of 
positive x-ray findings. In three such cases widely 
split vertebral arches with compression of the mar- 
row were found and relief of pain followed the 


laminectomy. Thoracocentesis is done for hemo- 
thorax only when there are signs of displacement. 
Empyemas are treated with thoracocentesis and 
Buelau’s drainage. 

Surgical removal of old contaminated wounds, as 
well as of scalp wounds, is avoided. Frequently, 
fractures of accidental nature are treated by open 
reduction with a Lane plate, and the binding is made 
with double catgut rather than with screws. How- 
ever, in the case of oblique breaks the fragments are 
wired, while the Lane plate with screws is used for 
transverse fractures. 

(Franz). Ruton W. Rawson, M.D. 


Kirschner, M.: Imbedded Missile Traumatism. 
Operative Removal of Imbedded Missiles (Die 
Steckschussverletzung. Die operative Entfernung 
des Steckgeschosses). Chirurg, 1940, 12: 597. 


This is a very scholarly and instructive article 
made especially informative by 40 illustrations, and 
should be read by every military surgeon. In addi- 
tion to the firearm shots, there are secondary shot 
results, such as the imbedding of uniform buttons, 
knapsack buckles, and other articles, that demand 
our attention. Even beyond small shot-openings 
very large missiles may be found. There is a discus- 
sion of the causative factors of the imbedding. It is 
curious that most of the imbedded infantry shots are 
completely turned around with their points facing 
outward. The path of the buried shots is sometimes 
marked by metal-smudge. The copper shot of the 
French, the D’Balle, does not shed any metallic 
parts but usually takes on a sharp angularform. The 
only proof of Dum-Dum injuries depends upon find- 
ing that type of missile, but these have not yet been 
used. The “Balles sectionnés” are no Dum-Dum 
missiles, as they are not mantled missiles; they served 
only as exercise . . . or shattering ammunition. Air 
in shape of large bubbles is often found around im- 
bedded bullets but not in pinnate formation project- 
ing between the muscle fibers as in gas edema. 

Thousands of the imbedded masses heal without 
reaction and leave smooth rather than roughened 
wound surfaces. Despite this fact they may be a 
source of danger, e.g., of late infections, tetanus, 
perforation of important organs, and hemorrhages. 
They may change their location in hollow organs, in 
hollow spaces, or may form embolic invaginations. 
The bland traveling infection is attributable to the 
wandering of these imbedded masses into the soft 
parts, according to Kirschner’s theory. Missiles 
never wander against gravity; they may cause or 
favor secondary infections and then abscesses or 
fistulas result. If found in danger-zones, the buried 
missiles should be removed if at all possible. Large 
hand grenade shells nearly always produce fistulas. 
Sometimes even without removal of such shells, the 
fistulas they produce may heal spontaneously. The 
best chances for aseptic healing of imbedded shots 
are found when the missile is smooth, or is a very 
small sharp-edged splinter passing through a long 
shot wound canal. The diagnosis is not as easy as one 
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imagines because often the site of entrance of the 
shot into the body can hardly be ascertained, or it 
may appear as a mere surface abrasion. Or there 
may be an in-and-out shot with a division of the 
missile, one part of which remains in, and the other 
passes through, the body. 

Operative removal. An imbedded missile is more or 
less an indication of good body resistance. Despite 
this fact the indications for removal should be care- 
fully considered. In general the surgeon should 
know that the larger the projectile and the nearer to 
the skin, the greater the danger of its surgical re- 
moval. He should not attempt a primary removal of 
large caliber shots except when they lie immediately 
under the skin or are otherwise easily reached. In 
large shot wounds much time should not be given to 
searching nor to exploring distant sites for missiles. 
In cases of multiple small shot wounds, e.g., in mine 
or grenade splinters, it is naturally impossible to re- 
move them. It is encouraging to note the statement 
of Kirschner that the dream of totally excising fresh 
shot-wound sites is universally out-dreamed, or out- 
moded. The general surgical principle of leaving a 
primary wound following gun-shot excision wide 
open is supported by the fact that residual shot 
material may be found in the wounded area. 
Naturally, there are exceptions when primary exci- 
sion of shots is laudable, e.g., when there is a large 
projectile in a joint, when a missile lodges below the 
skull and lies on the brain, or when it presses on the 
spinal marrow. In the breast or in the abdominal 
cavity, missiles should not be sought primarily. 

Further, during the course of wound healing shots 
should not be removed except when they are palpably 
causing or leading to suppuration. Shots buried in 
healed wounds are variously considered and treated 
by different surgeons. Sensitive infection areas just- 
ify the removal. Some operators are very reluc- 
tant to attack these cases and await action until 
cicatricial tissue forms. Kirschner does not approve 
of this procedure. He was able to heal a trigeminus 
neuralgia caused by a shot found in the vicinity of the 
foramen ovale after twenty-three years, and he also 
affected a cure of an intercostal neuralgia, which was 
the result of a shrapnel bullet. In motor paralysis 
the indication is naturally very definite. To remove 
shots from the deeper brain areas as a fundamental 
indication is not permissible. If the missile is quite 
large and lies only a few centimeters deep, and, 
further, if it can be reached through unimportant 
brain tissues, the removal should be considered if 
danger is present or threatened by leaving it in situ. 

Operation is imperative if imbedded shot causes a 
late epilepsy. Buried shots must be removed when 
they cause interference with activities of muscles or 
joints, or when they cause pressure against the 
trachea, bronchi, or esophagus, or when they are 
found near large vessels with the possibility of 
causing erosions, or have already caused bleeding. 
Because shots buried in lung tissues often cause 
small aneurysms with hemorrhages, they also should 
be removed by operation. The necessity for opera- 


tion is also definite when imbedded shots are found in 
the genito-urinary tract. Occurrence of metallic 
poisoning is practically nil. Increase in the baso- 
philic granulo-erythrocytes is proof of chronic lead 
poisoning as well as the sign of its presence in the 
urine, blood and liquor cerebrospinalis. 

The establishment of locations. If shots are found 
under the skin they can be ascertained by punctures, 
but local anesthesia should be employed hesitatingly 
as the connective tissue is easily displaced. Roent- 
genologically the two-plate method, the fluoroscope 
or the stereoscopic examination may be employed. 
Despite the best and most definite localizations, the 
deep-seated small shots often cannot be found not- 
withstanding the aid of all the most efficacious 
methods. Site markings or site pointings are often 
necessary. After establishing localizations, the diffi- 
culty is to maintain and follow the directions ob- 
tained by the fluoroscope or plates, when operating. 
It is safer to contact the foreign body by probing 
before undertaking the operation. For this purpose, 
Kirschner mentions special needles encased in wood 
which keep the hands out of the range of the x-rays. 
For small shots the injection of methylene blue into 
the tissues surrounding them is a good method. For 
measuring depths the author recommends the 
Fuerstenau depth-meter. He regards Siemen’s new 
apparatus for measuring depths by means of the 
fluoroscope only as less reliable. Operations with the 
aid of roentgen rays require transparent plates over 
the field to be operated upon, with a cord under the 
table. In place of ordinary lights, helium lights are 
recommended, although outlines are not so sharply 
defined therewith. The important view obtained 
with the binocular scope is not found with the 
monocular method. The removal of the missiles 
while the roentgen rays are being used is dangerous 
for the operator and his assistants as the effect of the 
rays is easily accumulative. The two-plate method 
of procedure gives only an approximate location of 
the missiles. However, the stereoviews are very 
reliable. The location of the shots can often be 
established by movements of the body organs. 
Kymography often is a good solution of localization, 
but as a depth meter it is not usable. Pyelograms of 
buried shot in or around the kidneys are helpful. 
Siemens invented an acoustic metal finder which 
brings the pitch of a tone heard in its megaphone 
higher and higher, the nearer the approach to the 
missile. The retractors must be of non-metallic 
material (novotex) when searching with this appara- 
tus. Kirschner had very good experiences with this 
method. The technique of operative removal is 
naturally very different. Often the preparations 
must include regular anatomical planning. The 
author does not favor the giant magnet in these 
cases. Thin connective tissue can prevent the mag- 
net from attracting the hidden shots. Besides, most 
shots are non-magnetic. Finally, Kirschner warns 
against the search for imbedded missiles by inex- 
perienced surgeons, and hospitals without proper 
equipment. Imbedded-missile departments which 
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are convenient to the homes of the patients are 
essential. (Franz). Matutas J. SErrert, M.D. 


‘Ritter von Baeyer, H.: The Problem of War Ampu- 
tations (Zum Problem der Kriegsamputierten). 
Deutsche Mil. arzt, 1940, 5: 368. 


The author discusses his experiences in the World 
War of 1914. He recommends first of all a sana- 
torium for individuals who undergo amputations. 
The orthopedic institutions in Wuerzburg and Hei- 
delberg and the largest German orthopedic Reserve 
Hospital in Ettingen were those in which all of the 
author’s work was done. In the last the patients 
convalesced and were trained for 35 different occu- 
pations. The last is important from the medical 
standpoint. 

A strict rule for the height of amputations cannot 
be made because it never does justice to the indi- 
vidual needs. For the first amputation the author 
advocates the old rule of making the stump as long 
as possible. A subsequent amputation is then very 
often necessary. This should be done by an ortho- 
pedist who collaborates with a prosthesis maker. 
The type of subsequent operation is influenced by 
the presence of fistulas, adherent infected scar tissue, 
and defective padding of the stump end. Fistulas 
often arise from silk ligatures and for this reason one 
should always ligate with catgut. Frequently there 
are marginal or coronal sequestra of bone. Spooning 
out the marrow and stripping back the periosteum 
should be abandoned, as well as the plastic bone- 
covering procedure of Gritti. Sharp pointed spicules 
on the bone end can be avoided by pressing a soft 
cushion against it for ten days. The skin will not 
adhere to the bone if one places muscle between the 
two. Constant massage of the stump by the patient 
in a peripheral direction is important. Lengthening 
of the skin is often prevented by the formation of 
cicatricial bands between the skin and subcutaneous 
tissue. Frequently one can break these up with 
small incisions as far as they are palpable. 

With every secondary operation a gauze drain is 
placed through a small 5 cm. incision in the skin and 
left in place for forty-eight hours. Fourteen days 
after the operation the patient is allowed to stand 
up and is given gymnastic exercises. Patients with 
leg amputations receive only two sticks, no crutches. 
They are exercised to gain proficiency in leaping. 
The ability to swim 1.45 meters is very important. 

The author differentiates between early, transi- 
tional, and final prostheses. Wooden legs with plas- 
ter funnels have fallen entirely into disuse because 
they are heavy and not very durable. A sitting stick 
is introduced as an early prosthesis; this rests against 
the hip on one side and takes on the form of a broom 
stick at the bottom. It has a plate which comes in 
contact with the floor. One strap passes over the 
shoulder on the well side, a second passes to the lame 

buttock as a soft sitting strap, and a third annular 
strap fastens the stump to the prosthesis. This pros- 
thesis can be made by any carpenter. It is light and 
durable and permits free respiration of the skin of 


the amputated limb. Many workers prefer it as a 
permanent prosthesis. 

Transitional prostheses include leather legs with 
tubercle seats made of metal. The patient is not sup- 
posed to ride on the tubercle seat however, but on 
the parts before it. This may be used for either thigh 
or lower leg amputations. For the latter the author 
always removed the head of the fibula with 10 cm. 
of the shaft for better closure. He does not recom- 
mend an ankle joint in either thigh or lower leg 
prostheses. 

Final prostheses include artificial legs made of 
wood. Metal legs have too great a capacity for 
thermal conductivity and require frequent repairs. 
The most important part of a thigh prosthesis is the 
height of the shell. This should not be circular, but 
triangular. Limitation of extension at the hip joint 
is not always disturbing; with a short stump the 
back can be utilized as a weight bearing surface. 
This is also true at the knee joint. The simple hinge 
joint is the best type of joint for an artificial leg. 

Special cases require special prostheses. For the 
thigh stump the Kroll leg which is derived from the 
sitting stick is very popular. It is a leg-shaped 
wooden leg without knee and ankle joints. When 
walking it rolls over the anterior ball of an artificial 
foot part. It is cheap, durable, and firm, and has the 
added advantage of rotating ability. 

No comments are made concerning artificial arms 
patterned after the Sauerbruch arm. The division of 
patients into head and hand workers is in many 
cases not entirely appropriate. It is better to dis- 
tinguish between one-handed and two-handed work- 
ers. Most of them require only one protective arm. 
Although these prostheses do not always completely 
resemble a sound limb the patient should at least be 
able to flex the fourth and fifth fingers. It is incor- 
rect for the thumb to touch the tip of the first finger. 

Finally the author describes very accurately his 
working arm, the construction of which must be 
read in the original article. 

(FRANz). Epwarp W. Grsss, M.D. 


Henschen, C.: Recommendations on War Surgery 
of Face Wounds (Ratschlaege zur Kriegschirurgie 
der Gesichtsverletzungen). Schweiz. med. Wchnschr., 
1940, 2: 711. 

Henschen recommends the safety-pin technique 
for emergency cases of face wounds: 

1. In wounds of the floor of the mouth in which 
the middle of the mandible is shot away, a safety 
pin should be passed through the tongue vertically 
a thumb’s breadth, placed vertically before the lips, 
and a cord passed through the eye of the pin should 
be fastened behind the ears or to the top uniform 
button. This will prevent the tongue from falling 
back. 

2. By means of a safety pin, one can also prevent 
the displacement of a trachea or esophagus per- 
forated by a shot if one fixes it to the skin. Also, the 
lung in open pneumothorax can be fastened to the 
extracostal soft parts, a hole in the bowel can be 
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provisionally closed, or an eviscerated bowel can be 
anchored to the skin. 

3. For emergency fixation of the mandible after 
shot wound the author recommends a wire cradle. 
For this a cradle or trough-shaped wire netting 
which can be cut easily with shears and which can be 
constructed with wire, gutta percha, or even ad- 
hesive plaster should be used. It has the advantage 
that in it no collection of saliva or wound secretion 
can form. For absorptive material the patient is 
given a supply of sterilized cellulose, which is the 
best absorbent. The skin should be lubricated with a 
salve. ‘“Zineol-Kaolinbrei” or ‘Airol-Kaolinbrei” 
are the best. The author does not use the chin band- 
age recommended by von Axhausen as an emer- 
gency dressing, nor does he use a chin cap of cello- 
phane plaster-of-Paris as it softens too quickly; like- 
wise he does not use chin caps of aluminum or of 
other metal if they are not perforated. For defects 
of the maxilla from gunshot wounds and for defects 
of the soft parts about the zygoma, restraining de- 
vices of strong wire netting with supporting bands of 
iron projecting from the slope of the superciliary 
ridges should be improvised. 

Emergency fixation of loose flaps and bone frag- 
ments in fractures of the lower jaw due to gunshot 
wounds can be made by means of safety pins. 
Henschen emphasizes that the surgeon must give 
due attention to the contraction of scars. Of the 
facial muscles, only the masseter is concerned direct- 
ly in the form of the face. The other muscles are too 
thin; nevertheless, they influence the expression 
because of their attachment to the skin. They exist 
mostly in the form of small muscle bundles which are 
parallel beneath the different portions of the skin. 
Only in the frontal region, on the ale of the nose, in 
the lips, and on the chin are the pulls of these small 
muscles interlaced with one another. Furthermore, 
the fat lying interposed in little clumps is important. 
An abundance of connective tissue occurs only in the 
masseter, the pterygoid internus, and in the tem- 
poral muscles. In consequence of this, a keloid 
development of the scar quickly occurs in these 
places. The question of whether the emergency 
treatment of the bone or of the soft part injury 
should be done first is important. Franz has opposed 
primary operative wound treatment for the face as 
an exception to wounds in general because the dan- 
ger of infection in them is small. Opposed to him are 
the modern oral surgeons who demand complete and 
final repair within six or eight hours. Henschen 
agrees with Reichenbach and Richter in orthopedic 
bone treatment and to this adds the wound treat- 
ment of the overlying soft parts; but for this, there 
must be either a dentist experienced in jaw surgery 
ora close collaboration between dentist and surgeon. 
In war this will not always be possible in the front- 
line, and therefore Henschen gives advice for the 
emergency treatment. One can place flat fragments 
at rest in the simplest manner by passing the largest 
safety pin about the skin and bone and through the 
floor of the mouth and anchoring this to a fixed point 
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of a well-fitting extra-oral bandage by means of a 
wire or cord or a second safety pin fastened to the 
outer bandage. Through this, the well known Bruhn 
extension hook is replaced. This procedure is also 
possible in toothless lower jaws. Then follows the 
emergency soft part wound treatment: the removal 
of foreign bodies, washing with hydrogen peroxide, 
and molding, i.e., making secure the flaps of the soft 
parts over the profile of the mandible with safety 
pins. Also mucous membrane flaps, tongue wounds, 
and parts of the floor of the mouth and nostrils allow 
themselves to be so fixed. For this, one needs a com- 
plete set of different-sized well sharpened pins. The 
ends of the pins should be cushioned with iodoform 
gauze. Henschen then quotes Seifers who does not 
recommend the débridement of the wound itself 
within six or eight hours. Primary suture is not good 
because of the rapid suppuration of the suture tracts; 
at best only a few retention sutures should be used; 
complete closure should not be done. For this pur- 
pose long U-shaped needles, obtainable at hardware 
stores, which pass easily through the soft parts and 
can be bent at the ends are also suitable. 
(FRANz). JoHN R. Parne, M.D. 


Ganzer, H.; The Plastic Reconstruction of Tissue 
Losses Following Gunshot Injuries of the Face 
and Facial Bones (Die plastische Wiederherstell- 
ung verlorengegangener Teile nach Schussverlet- 
zungen des Gesichts und _ Gesichtsschaedels). 
Deutsche Kieferchir., 1940, 7: 417. 

The author relates his own extensive experiences 
gathered as an oral surgeon from a numerous and 
varied clinical material in Berlin during and after the 
war from 1914 to 1918. 

His method, developed in the course of work, fol- 
lowed lines of physiological thought and employed 
the laws of physics, dynamics, and statics. The 
preparation of injuries to the facial bones (reposi- 
tion and splinting of the fracture fragments), as 
well as the transplantation of distant bone into bony 
defects, represents physiologically established me- 
chanics. The plastic replacement of destroyed soft 
parts, as well as the plastic surgery of the palate, 
represents physiologically founded geometry. 

Of the great number of significant, practical in- 
structions, several are especially worthy of mention: 
Even when the wounds receive their first care the 
plastic reconstruction of defects in the soft parts and 
in bone should be held in mind. Gaping wounds of 
the lips are closed as soon as possible after the man- 
dibular fracture fragments have been splinted. The 
closure of the orbicularis oris is important at this 
time. The wounded individual thus rapidly becomes 
ambulatory and capable of convalescence and work. 
Words are unnecessary to describe the ensuing im- 
provement in morale. The covering of exposed bone 
débris is essential to avoid dry necrosis. If the wound 
is closed by suture, the bone may at least heal and 
recover. Cavities, such as the nares and the maxil- 
lary and orbital cavities, must be held open in every 
case by tamponade or similar means. 
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The technique of early closure is described in 
detail. In this connection it is emphasized that 
suture must be preceded by immobilization of the 
fracture fragments. If bone transplantation becomes 
advisable later, it is sometimes necessary to precede 
it by the revision of scars. The author has done 
both in one operation. 

After practical directions on the method of apply- 
ing external dressings, care of the antrum, treatment 
of erysipelas, and operative fundamentals outside 
the mouth, there follow more detailed expositions of 
plastic coverage of soft-tissue defects and of the ele- 
ments of bone transplantation. 

With respect to traumatic defects of the soft parts, 
Ganzer prefers the use of primarily pedicled skin 
flaps with underlying fat and connective tissue to 
any other method. Regarding bone transplants, he 
says definitely that if one is guided by the laws of 
physiology and physics, it is a simple operation. For 
its success, it is necessary that the existing pieces of 
bone are well supported. When direct splinting is 
not possible, the author makes use of the mastica- 
tory pressure of the unaffected side, with the aid of 
a bite splint for traction on the injured side. He pre- 
fers not to construct these dental splints directly on 
the patient, but to model them from plaster molds. 
Final dental and oral hygiene is postponed until the 
most important operations have been completed. 
A non-viable tooth often has sufficient temporary 
value. Hence, one should not remove teeth so long 
as they do not lie in the fracture line and thus delay 
healing. 

The technique of bone transplantation is care- 
fully described. The transplant is exactly fitted and 
grooved, but not fastened with wire or any other 
foreign body. It must, nevertheless, lie in its new 
position in such a fashion that the patient may open 
and close his mouth a few times in the presence of an 
open operative wound without the transplant’s los- 
ing its place. 

Explanations of plastic procedures for the closure 
of palatal defects, which were reparable in every 
case, are also included. The author distinguishes: 
(1) perforations, which may be supplanted nasally 
and orally by intra-oral material—in these cases it is 
important that the implant has some sort of outer 
skin on both sides; (2) perforations which, because of 
their size, permit nasal epithelization, but for which 
the intra-oral material is inadequate for the oral 
roof—for these outer skin is used; and (3) perfora- 
tions for which the intra-oral material does not suf- 
fice even for the nasal side—in these, nasal and oral 
epithelization is done by means of outer skin. 

The description of two combined major plastic 
operations forms the conclusion of this work which 
is highly informative for the army surgeon. The pro- 
cedure deals with an extensive plastic replacement 
of the chin with three bones, preceded by extensive 
soft-part transplantation, with a total plastic substi- 
tution of the orbit. 

Summarizing, Ganzer says that preparation for 
later plastic work begins with the first care of the 
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wound. A few stay sutures are of great advantage 
in holding the tissues in proper position beneath the 
dressing. Fragments and splinters of broken bone 
should not be removed. The care of the wound is 
accomplished from within outward. Dental splint- 
ing is first. The splints are prepared from imprinted 
molds. Gaps and toothless portions are provided 
with occluding surfaces to take advantage of masti- 
catory pressure for reposition. Extra-oral splints are 
seldom necessary and then only for a short time. 
This applies also to attachments between the upper 
and lower jaws. After the splinting has been fin- 
ished, the outer wounds are united by suture so long 
as there is no loss of substance. This can be carried 
out before the appearance of inflammatory changes 
after wound excision, or promptly after the regres- 
sion of inflammation. The wire suture is advanta- 
geous, because it retards stitch-hole suppuration and 
tolerates moist dressings. Plastic repair of soft tis- 
sues is done only after the wound is completely 
clean, by employment of cuticular sutures, and the 
plastic repair of bone is done still later. The tech- 
nique thus results in a support of the fracture frag- 
ments by the transplant as such. Nasal and oral 
epithelization is absolutely necessary for palatal 
reconstruction. With the aid of extra-oral material, 
the greatest palatomaxillary defect may be filled. 
The work is accompanied by 21g illustrations. 
(HEINEMANN-GRUEDER). O. THEODORE ROBERG, JR., M.D. 


Frey, E. K.: Gunshot Wounds of the Lung (Ueber 
Lungenschuesse). Muenchen. med. Wchnschr., 1940, 
2: 1197. 

The statistics of the World War show that 3.6 per 
cent of all the wounds of the chest are non-penetrat- 
ing and 2.6 per cent are penetrating. The statistics 
of Franz show 22.3 per cent of fatalities. 

The author then discusses gunshot wounds of the 
heart treated with tamponade, which must be 
differentiated from cases bleeding to death. With 
distention of the cervical veins, a more or less 
marked cyanosis calls for tamponade of the heart. 
Puncture of the pericardium may save life. An 
anterior exposure will hardly be possible. 

In Poland and France, where Frey acted as con- 
sulting surgeon, he did not often see injuries of the 
respiratory and esophageal passages; they were 
usually associated with injuries of the large blood 
vessels. The patients with gunshot injuries of the 
lungs revealed very varying pictures. At times they 
were almost asymptomatic, namely, in infantry 
gunshot wounds through the upper lobe, and on the 
affected side even the respiration was barely dimin- 
ished; but even in these cases absence of infection 
was rare. An aseptic dressing and 0.02 gm. of 
morphine are indicated. The observation of Frey 
that the sitting or half-sitting posture is not al- 
ways the most comfortable position for patients 
with lung injuries is interesting. Many find them- 
selves more comfortable in a flat position. In con- 
trast to these pictures are those with severe symp- 
toms including shock, dyspnea, and a small pulse. 
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The author calls attention to the frequently difficult ' 


differential diagnosis between retained projectiles 
and an abdominal injury, because even in cases of 
pure gunshot wounds of the lung a painful tension 
in the upper abdomen may be present; at any rate, 
this is usually only unilateral. Hemoptysis was 
absent on an average of 2 or 3 times among Io in- 
juries, and it usually ceased after four or five days. 
Emphysema of the skin also was rare. Hemato- 
thorax was often very slight, so that it could not be 
demonstrated. Hemorrhage into the peritoneal 
cavity may also originate from the internal mam- 
mary or the intercostal arteries. One should bear 
this in mind when the hematothorax refills again 
soon after the puncture. A collection of air in the 
closed thoracic cavity in itself need not be treated, 
except when it constantly increases and leads to 
pneumothorax under tension. Frey did not often 
see mediastinal emphysema; it is a bad prognostic 
sign. However, it not rarely appeared on the second 
or third day, but could then in part be treated 
successfully. 

Open pneumothorax must be immediately treated 
surgically. As a matter of fact, Franz has seen to it 
that a water-proof dressing is placed in the pocket of 
every ambulance-man, with which an air-tight 
dressing is to be applied immediately. With marked 
coughing this easily becomes loosened or is displaced 
by trickling blood during the transport, and there- 
fore, the suturing of the musculature and skin after 
surgical dressing of the wound under local anesthesia 
should be done at the troop or main dressing station, 
if it can be done within twelve hours. This was 
mostly the case in France. The author does not 
think much of suture of the lung to the thoracic wall. 
Usually this is impossible, because the lung has re- 
tracted too much or the tension is then too great 
and the sutures easily tear through. The author 
condemns the percutaneous pneumopexy of Rehn, 
because the disadvantages are greater than the, 
advantages. He believes that in this war it will not 
be used to any great extent. After twelve hours 
have passed, the Sauerbruch procedure comes up for 
consideration. This includes ether anesthesia, a 
Mikulicz tampon, distention of the lung, and an air- 
tight dressing. Generally, in the poor general condi- 
tion, it is impossible to test and care for the wound 
of the lung during the surgical care of the wound. 
However, in 1 case the author was able to operate 
with the best of success at the main dressing station 
upon a gunshot wound of the lung with wide plough- 
ing-up of the diaphragm. 

In the late treatment, the: author punctures the 
hematothorax only when the symptoms of displace- 
ment appear, and then allows only from 200 to 300 
c. cm. of fluid to escape. Blood transfusions are very 
useful. The author has had the experience that with 
sincere effort these can be given also anteriorly. 
In}tension pneumothorax, the puncture is done first, 
air is allowed to escape, and if this is not sufficient, 
the cannula is left in place and a thin rubber finger 
cot, which is incised at its tip, is attached to it. In 


mediastinal emphysema very good results are some- 
times achieved with transverse incision in the neck, 
but sometimes the results may be disappointing. 
The treatment of the empyema is carried out 
according to presently prevailing principles. As a 
matter of fact, the author also has observed recovery 
after one or several punctures, as has previously 
been seen in the World War. Resections of the ribs 
should be done only after eight or ten days, and this 
on the eighth or ninth rib with the permanent drain- 
age of Perthes. In the presence of thin pus, Bellan 
drainage will also suffice. 

The question of transportation is very important. 
Even the cases of slight gunshot wound of the lung 
should not be transported before at least three days, 
but even then unforeseen transports occur. The best 
form of transportation is the aeroplane. In this 
respect, the author has been able to draw some very 
interesting comparisons with automobile transporta- 
tion, in which he not rarely saw hemorrhages and 
other aggravations. 

(FRANz). Louts Neuwe t, M.D. 


OPERATIVE SURGERY AND TECHNIQUE; 
POSTOPERATIVE TREATMENT 


Kogan, I. S.: Homoplastic Transplantation of 
Fascia. Nov. khir. arkh., 1940, 47: 33. 


In experiments on 30 rabbits the author convinced 
himself that a homoplastic transplantation of fascia 
is successful in a large percentage of cases. The 
transplanted fascia retains its structure and the 
result is not attributable to a simple regeneration of 
tissues. A union took place in 21 of 30 operations, 
while in the remaining cases suppuration, aseptic 
separation, or absorption of the transplanted tissue 
took place. In successful cases granulations, new 
capillaries, and histiocytic reactions were noticed 
eleven days after transplantation. After fifteen days 
fully developed connective tissue was found, while 
after twenty days the young tissue was highly vascu- 
larized and firmly united with the recipient’s fascia. 
Forty-five days after transplantation the union was 
complete. One hundred and twenty days after the 
operation fibrous tissue completely filled the space 
between the fascia of the donor and the recipient. 

The author concludes from his experiments that 
after a homoplastic transplantation of fascia, not 
absorption with consecutive regeneration, but actual 
union of the transplanted fascia with the adjoining 
tissues takes place. Josep K. Narat, M.D. 


Hill, D. K.: The Determination of Blood Volume in 
Shocked Patients. Lancet, 1941, 240: 177. 


A simple and accurate method for determining the 
initial blood volume while a shocked patient is 
receiving treatment is described. It depends on 
observation of the change in hemoglobin concentra- 
tion after infusion of a known quantity of blood 
from which the plasma has been removed. The 
added blood is of considerably higher hemoglobin 
concentration than that of the patient and is infused 
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rapidly. Accurate hemoglobinometry of the added 
blood and of the patient’s blood before and after 
infusion is done by a photo-electric method. Calcu- 
lation of the blood volume of the recipient before 
infusion is made by means of an algebraic formula. 
The method is of value in circumstances in which 
determination of the blood volume by other means 
would not be justifiable. Watrer H. Napier, M.D. 


ANTISEPTIC SURGERY; TREATMENT OF 
WOUNDS AND INFECTIONS 


Dimtza, A.: Disturbances of Blood Perfusion of 
the Extremities after Accidents (Ueber Durch- 
blutungsstoerungen der Extremitaeten nach Unfall). 
Zischr. f. Unfallmed. u. Berufskrkh., 1940, 34: 123. 


The action of a blunt force may cause damage to 
the vessels, especially to the arteries and the sympa- 
thetic nerve fibers which surround them. This 
damage is not always easy to determine. Permanent 
vasomotor disturbances then occur which start 
immediately after the accident or more or less 
shortly after, often without any vascular disease. If 
vascular disease has been present previously, it 
makes evaluation more difficult and imposes the 
necessity of special consideration of the manner in 
which the accident has occurred. 

In young subjects, it will be necessary first of all 
to think of Winiwarter-Buerger’s obliterating endar- 
teritis which, in fact, is not very rare. In older sub- 
jects, the question of a previously present vascular 
sclerosis will have to be cleared up, It must be 
remembered also that blood, kidney, and skin dis- 
eases, as well as syphilis, may lead to similar disturb- 
ances of blood perfusion. All these diseases produce 
similar symptoms in the extremities, beginning with 
transient discolorations and sensations of cold, or 
disturbances of perspiration, up to the most severe 
painful conditions with ulceration and gangrene. 

One of the most important methods of examina- 
tion to recognize and evaluate circulatory disturb- 
ances is the oscillometric measurement of the blood 
pressure. The author uses this method for the four 
extremities in all cases. During the patient’s visit to 
the doctor’s office, changes in volume synchronous 
with the pulse are transmitted to an appropriate 
blood-pressure apparatus under variously selected 
pressures. If better insight into the circulatory rela- 
tions is found necessary, the use of arteriography is 
indicated, as in doubtful cases it indicates whether 
there is a disturbance of the blood perfusion on the 
basis of a vasomotor or an organic disorder of the 
vascular wall, and it shows not only the location of 
the disorder but also the condition of the correspond- 
ing collateral circulation. 

The author fully describes 4 cases. In the first 2, 
a permanent spastic vascular condition originated 
after a blunt traumatism, and careful investigation 
showed that no organic vascular disease had pre- 
viously been present. In the third case, a fracture of 
the left femur gave rise to a vasomotor disturbance 
of the left leg with vascular spasms of the muscula- 


ture of the calf and marked hyperhydrosis of the left 
foot. In the fourth case, amputation of the limb was 
the only possible recourse in an old obliterating 
endarteritis which caused severe pains, ulcerations, 
and insomnia. The treatment in the first case con- 
sisted of acetylcholine injection and suction therapy 
at the site of the wound, and in the second and third 
cases of extensive sympathectomy of the femoral 
artery. (EccEertT). RicHARD KeEMEL, M.D. 


Stepin, S. A.: Galeazzi’s Fracture. Nov. khir. arkh., 
1940, 46: 195. 

The term “Galeazzi’s fracture” or “Dupuytren’s 
fracture of the forearm” is applied to a fracture of 
the diaphysis of the radius, 7 or 8 cm. above the 
wrist articulation combined with a dislocation of the 
distal end of the ulna. In 0.2 per cent of 2,000 frac- 
tures of the forearm, such a syndrome was found by 
the author. Frequently the syndrome is overlooked 
and the condition is interpreted as a simple fracture 
of one of the bones of the forearm. Furthermore, the 
statistics may be influenced by the fact that some 
authors do not consider a fracture of the radius at 
the junction of the diaphysis with the lower me- 
taphysis without typical clinical symptoms of the dis- 
location as Galeazzi’s fracture. The author is of the 
opinion that the trauma just mentioned is more 
frequent than is generally assumed. He furnishes 
histories of 4 such cases. 

A similar proximal syndrome consists of a fracture 
of the upper third of the diaphysis of the ulna and a 
dislocation of the head of the radius. Certain ana- 
tomico-physiological peculiarities of the forearm ex- 
plain a similarity of both syndromes. The radius and 
ulna taper off in opposite directions, while the broader 
ends are firmly immobilized in the corresponding 
articulations; the thin ends are kept in place only by 
the ligamentary apparatus, viz., the head of the 
radius by the annular ligament and the head of the 
ulna by the interarticular disc or the so-called tri- 
angular ligament. 

The forearm represents one single unit from the 
functional point of view, and definite analogies may 
be found in regard to the position of bones in the 
proximal and distal articulations in the course of 
rotatory movement. 

The proximal syndrome is nearly exclusively 
caused by a direct trauma applied to the posterior 
aspect of the upper third of the forearm, while direct 
and indirect traumas are responsible for an equal 
number of cases as far as the distal syndrome is con- 
cerned. An angulation of the fragments of the radius 
is typical and the angle may be open in the anterior 
or posterior direction. The dislocation may also 
be either anterior or posterior. A separation of the 
styloid process of the ulna, frequently accompanying 
Galeazzi’s fracture, facilitates the dislocation. Usu- 
ally the proximal fragment of the radius is found in 
supination and the distal in pronation, the position 
last mentioned being caused either by the weight of 
the wrist or by a contraction of the pronator quad- 
ratus muscle. The lower the fracture of the radial 
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diaphysis, the more frequently is found a dislocation 
of the distal end of the ulna. There is considerable 
dispute concerning the question as to which ligament 
must be torn to allow a dislocation of the distal end 
of the ulna. The author is inclined to believe that 
the intra-articular disc is the only one that deserves 
attention in this respect. 

Roentgenograms taken in two directions facilitate 
the diagnosis. In doubtful cases lipiodol is intro- 
duced into the radio-ulnar articulation: appearance 
of the opaque substance in the radiocarpal articula- 
tion points to a tear of the interarticular disc. 

The differential diagnosis should consider a sepa- 
ration of an epiphysis in children, and also Made- 
lung’s deformity in adolescents. 

An injury of the ulnar or the posterior interosseous 
nerves is the most serious complication of the upper 
or lower syndrome. Delayed union of the fragments 
of the radius or a pseudarthrosis have also been 
reported. Occasionally a deforming arthritis of the 
distal radio-ulnar articulation may develop. 

As to the treatment of Galeazzi’s fracture, both the 
fracture and the dislocation should be reduced, one 
following the other, no matter in which order. An 
open reduction is sometimes necessary. Closed re- 
duction is performed according to Boehler’s method, 
under regional anesthesia, with the forearm in supi- 
nation. Either a circular plaster-of-Paris cast or a 
posterior moulded splint is applied after reduction, 
with the forearm in a semisupination and the elbow 
flexed 90 degrees or more. Active motions of the fore- 
arm and a slight massage are instituted after from 
eight to ten days and the cast or splint is removed 
after from fifteen to twenty-five days. If an open 
reduction is unavoidable, best results may be ex- 
pected from the intra-extramedullary osteosynthesis. 
After a proper approximation of the fragments, the 
dislocation can usually be reduced in a bloodless 
manner but occasionally an arthrotomy of the distal 
radio-ulnar articulation may be indicated in the 
presence of an interposition of soft tissues or cica- 
tricial changes in the capsule. In cases of malunion, 
or a persisting dislocation with a good apposition of 
fragments, various operative procedures may be 
necessary. Plastic operations employing fascia, or a 
replacement of the interarticular disc by a portion of 
the tendon of the flexor carpi ulnaris muscle, have 
been suggested. An attempt to place the ulnar head 
in its normal position, without a preliminary oste- 
otomy of the radius, is usually unsuccessful. 

Josern K. Narat, M.D. 


Winfield, J. M.: Anatomical Diagnosis of Injuries 
of the Hand. J. Am. M. Ass., 1941, 116: 1367. 


Before active treatment of injuries to the hand is 
undertaken, it is of great importance that an exact 
diagnosis and a careful analysis as to the cause, loca- 
tion, and extent of the lesion be made. The anatomy 
of the hand is complex and difficult, yet an accurate 
knowledge of it is necessary for the diagnosis of 
hand injuries. The author describes various diag- 
nostic tests based on functional anatomy. 


Injuries may be divided into four main groups de- 
pending on whether tendons, nerves, bones, or blood 
vessels are involved. It is important to obtain, if 
possible, an exact account of how the injury was 
sustained. Human bite wounds are particularly 
dangerous from the infection standpoint. 

Injuries to the flexor tendons occur most com- 
monly on the fingers and wrist while lesions of the 
extensor tendons occur usually over the dorsum of 
the hand. An orderly examination of the function of 
the fingers should be made in suspected tendon in- 
jury. Hurried probing and clamping of bleeding 
vessels without adequate aseptic precautions should 
never be done. 

If the flexor digitorum profundus tendons are 
severed, the patient is unable to flex the distal phal- 
anges when the proximal phalanges are fixed. The 
diagnosis of severed sublimis tendons is more difii- 
cult, since the profundus tendons are capable of 
flexing all the interphalangeal joints. Inspection 
under operating-room conditions will usually dis- 
close whether or not the sublimis tendons are sev- 
ered. Inability to flex the distal phalanx of the 
thumb with the proximal phalanx fixed indicates a 
rupture of the flexor pollicis longus tendon. Division 
of the flexors of the wrist weakens wrist flexion and 
produces lateral deviation, in accordance with which 
flexors are involved. 

The true test of an extensor tendon injury is the 
inability to perform extension of the phalanges with 
the metacarpophalangeal joint extended; otherwise, 
with the metacarpophalangeal joint flexed, the lum- 
bricals can produce extension of the interphalangeal 
joints. Rupture of the extensor tendon from the 
distal phalanx produces the characteristic flexion 
deformity. Rupture of the extensor pollicis longus 
produces loss of the power of extension of the distal 
phalanx of the thumb, with weakness of adduction 
and abduction, and loss of the medial border of the 
anatomical snuffbox. 

The nerves supplying the muscles of the hand are 
the median and ulnar. Laceration of flexor surfaces 
of the wrist or palm often is associated with injury 
to these nerves. The best test for the integrity of the 
median nerve is as follows: with the palm facing 
upward, the patient should lift the thumb directly 
towards the ceiling, which action is produced by the 
abductor pollicis brevis. Loss of the function of the 
median nerve also produces anesthesia roughly over 
the thumb and the ventral surfaces of the index, 
middle, and one-half the ring finger, together with 
the radial side of the palm. The test for ulnar func- 
tion is the ability to spread the extended fingers 
(interosseous muscles). Anesthesia develops over 
the fifth finger and one half of the fourth finger 
together with the adjacent surface of the palm and 
dorsum of the hand in injury of the ulnar nerve. 
The radial nerve supplies no hand muscles, but 
injury higher in the arm produces the characteristic 
picture of “wrist drop.” Anesthesia develops over 
most of the radial side of the dorsum of the hand 
when the sensory branch is injured. 
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Signs and symptoms of injury to bones and joints 
are fairly characteristic and diagnostic. 

_ The diagnosis of injuries to tendons and nerves 
of the hand is made by certain functional tests based 
on a knowledge of the anatomy of the hand. 

LutHerR H. Wo M.D. 


Kolodner, I.: Immediate and Late Results of Pri- 
mary Amputation of the Limbs. Chirurgija, 
1940, 6: 86. 

This author discusses 175 patients on whom 211 
amputations were done for injuries sustained in 
traflic accidents. The majority of these patients 
were seen within thirty to sixty minutes following 
the accident. The criteria for radical management 
were based on the extent of injury to the blood 
supply and the degree of contamination in the wound. 
Injuries of the soft parts in the entire circumference 
or of the vascular bed and nerve supply were thought 
to endanger the life of the limb much more than bone 
injuries per se. 

The author states that amputation with shock is 
still a questionable issue but advises shock-combat- 
ing measures immediately, though not longer than 
three hours because of the danger of increasing the 
severity of the shock by the absorption of toxic 
products from the point of injury. He suggests that 
this absorption might be avoided by the clamping of 
afferent vessels, or by the use of the tourniquet 
proximal to the injury. He states that postoperative 
shock was diminished by avoiding the use of general 
anesthesia. The amputation was done at the site 
which would provide the most useful stump. The 
amputations of choice were the conical circular or 
the circular incision with or without lateral incisions. 
Because of generally poor conditions, the osteoplastic 
amputation was impossible in the majority of cases. 

Of 14 amputations of the upper extremities, 9 
were of the upper arm and 5 of the forearm. Of 197 
amputations of the lower extremity, 82 were femoral, 
96 were of the lower leg, and 19 were of the foot. 
One-hundred and thirty-seven conical circular am- 
putations were done. Twenty-five flap amputations, 
12 atypical, 1 Pirogoff, 1 Beir, and 31 Gritti-Stokes’ 
amputations were done. No sutures were used in 68 
cases. Twenty cases and all those which had under- 
gone osteoplastic procedures were closed with two or 
three sutures and drained. In 86 cases the edges 
were approximated with one or two sutures. 

The author attempts to predict the optimum 
mortality and morbidity rates of such treatments 
from these results. Twenty-one patients (12 per 
cent) died; 27 had local infection, but healing took 
place. Fifteen had to have the sutures removed to 
permit the drainage of serum. Seven had postopera- 
tive bleeding. Another 7 had necrosis of the flaps. 
Three patients developed decubitus ulcers over the 
tibia. Of 154, 21 returned for re-amputation. 
Seventy-eight with 82 stumps were followed-up for 
one and one-half to four years. Thirty-four of these 
patients had no complaints. The most common 
complaint among the others was that of phantom- 


limb pain. Stumps which bore weight painfully 
usually had bad scars as a result of poor healing and 
wound infection. The author points out, however, 
that even these stumps can be made comfortably 
functional with plastic measures. 
(ScHoBER-HamBurG). Ruton W. Rawson, M.D. 


Zikeev, V.: The Treatment of Penetrating Knee 
Joint Injuries by Extension (Die Behandlung 
durchdringender Kniegelenkverletzungen durch 
Dauerextension). Chirurgija, 1940, p. 116. 


Penetrating knee-joint injuries are frequent in 
war: in peace time they occur most frequently among 
woodsmen. The author reports on 35 cases which he 
treated during the past ten years. Among them 
there were only 4 bullet wounds, the others were ax 
blows or penetrations by foreign objects. He con- 
siders it as typical that the injured generally come 
for medical attention late, usually between the third 
and fifth day. The injury is usually considered of a 
minor nature and only after infection has set in is the 
seriousness of the condition recognized. 

In all cases extension was employed for the entire 
time and this resulted in complete healing in 15 
cases, in healing with moderate limitation of mobility 
in 11 cases, and in ankylosis in 5 cases. Amputation 
had to be performed in 2 cases, and 2 deaths resulted. 
After employment of extension it could be observed 
that the general condition of the patient rapidly 
improved; the pain decreased, there was a drop in 
temperature and improvement in the wound with 
decrease of the pus and a gradual change to a serous 
secretion. 

The author recommends the employment of pro- 
longed extension for all neglected or delayed cases, 
but states that fresh cases, i.e., cases seen in the first 
few hours after injury, should be treated by primary 
wound débridement and primary suture. The trac- 
tion weights vary from 4 to 8 kgm. 

(B. Hess). Leo A. JuHNKE, M.D. 


Hetzar, W.: The Avertin Treatment of Tetanus 
(Zur Avertinbehandlung des Tetanus). Zentralbl. f. 
Chir., 1940, p. 1097. 

Magnesium sulfate produces muscular relaxation 
but is dangerous to the respiration and circulation. 
Moreover, the injections are painful and stimulate 
additional mild attacks of convulsions. However, 
avertin anesthesia, suggested by Laewen, is a rectal 
anesthesia and avoids these dangers. It is simple to 
administer, well tolerated, and does not damage any 
organ by prolonged use. This is true also in children. 
Hetzar emphasizes as most important the favorable 
influence upon the respiratory spasms. Avertin 
relaxes the spastic contractures of the respiratory 
musculature and promotes and alleviates respira- 
tion. It was surprising that in 3 of Hetzar’s 4 cases, 
right after the anesthesia, the respirations became 
more peaceful and the patients fell into a calm deep 
sleep without excitation. 

At the Clinic in Koenigsberg they do not hesitate 
to administer the anesthetic 3 or 4 times daily. In 
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the meantime the patient is fed normally without a 
stomach tube. Cramps of the stomach musculature 
are not observed. They give 0.1 gm. of avertin per 
kgm. of body weight as a maximum dose. Children 
receive one-half of this or even less. In general they 
begin with small doses. However, they continue to 
give avertin until the last symptoms have disap- 
peared. In the cases at the Clinic this was twenty- 
one, twenty-three, sixteen, and twelve days. The 
total quantities were: for one child, 37 doses or 51.24 
gm.; for the first adult, 59 doses or 259.6 gm.; for 
the second adult, 41 doses or 128.5 gm.; and for the 
third adult, 22 doses or 110 gm. Cardiac stimulants 
were also given. 

They do not take the viewpoint that serum ther- 
apy is unnecessary, as a few cases from the Polish 
campaign and those of Bromeis which were cured 
with avertin alone, may perhaps indicate. They feel 
that serum can act only on newly produced local 
toxins and not on those that are firmly fixed in the 
central nervous system. 

During the first few days they give from 2,000 to 
25,000 units intravenously and intramuscularly, 
later only once intramuscularly. They do not give the 
serum intraspinally because by this method there is 
greater danger of excitation. They also give it locally 
but in their experience this was not of great impor- 
tance. They inject very slowly or desensitize the 
patient previously with a small dose. Sheep or cattle 
sera are customarily used. In 1 case an anaphylactic 
reaction occurred after the first and second injec- 
tions but this was controlled with camphor, cardi- 
azol, and caffeine. Usually calcium or glucose was 
injected along with the serum. 

The total quantities of serum used were: in the 
child, 140,000 units; and in the adults, 500,000, 
200,000, and 280,000 units (intravenously) along with 
280,000, 680,000, 400,000, and 470,000 units (intra- 
muscularly). The 4 patients all recovered. The incu- 
bation periods amounted to eight days, ten weeks, 
and five months until the occasion of a subsequent 
operation, at which time tetanus serum was not 
given once. The last 3 cases were gunshot injuries. 
Only 1 of the patients besides the child had not had 
primary vaccination. It is of interest that in 1 gun- 
shot injury amputation was done before the onset of 
the tetanus. In spite of this, however, local tetanus 
appeared after an interval of four weeks and general 
tetanus after ten weeks. 

(FRANz). Epwarp W. Gisss, M.D. 


Killian, H.: Gas Gangrene and Blood-Vessel Injury 
(Gasbrand und Gefaessverletzungen). Deutsche 
Zischr. f. Chir., 1940, 253° 674. 

The onset of gas-gangrene infection occurs in such 

a manner that the causative bacteria form a toxin 

that produces hemolysis and necrosis and in this way 

produce the suitable fertile soil for their increased 
growth and consequently increased formation of 
poison. Usually, however, in the everyday wounds 
which are so frequently infected with anaerobic 
organisms, gas-gangrene infections do not have to 


be reckoned with because too small numbers of bac- 
teria are introduced and, therefore, there is no exten- 
sive toxin formation. The circumstances are other- 
wise, however, if a wound of the large blood vessels 
is present for then the natural defenses of the body 
are influenced adversely to a great extent. The 
author discusses, first, a case of gas-gangrene in the 
presence of an arterial embolus which has only one 
counterpart in the world literature. 

In a forty-seven-year-old patient, who gave a his- 
tory of joint rheumatism in the past, an embolus of 
the right femoral artery below Poupart’s ligament 
occurred; the embolus was removed by operation 
from the markedly sclerotic vessel. However, com- 
plete restoration of the circulation did not occur and 
after forty-eight hours severe gas gangrene devel- 
oped in the cold lower leg. It was not possible to 
save the patient’s life by the disarticulation at the 
right hip joint which was done because of the 
involvement of the musculature of the thigh. 

The operative measures required in 5 other cases 
of gas-gangrene with blood-vessel injury are then 
described. In a nineteen-year-old butcher who had 
stuck a knife through his right artery and blood 
vessel while at work, ligation of the former and im- 
plantation into the latter were necessary to reinsure 
the circulation. In this case the gas gangrene oc- 
curred first in the right upper arm and a blood trans- 
fusion was given; then in the right lower leg, for 
which amputation was done. Putrid infection of the 
sutured blood-vessel wound developed with erosion 
and hemorrhage and death occurred from generalized 
infection. Gas-gangrene bacteria (Fraenkel) were 
not found; the probable source of infection was the 
knife, the skin, or a six-weeks previous lympha- 
denitis of the right groin. 

The same unfortunate outcome occurred in the 
next case of femoral-vessel wound from a knife wound 
below Poupart’s ligament in the upper portion of 
the adductor canal in an eighteen-year-old butcher. 
At first suture seemed a complete success, but on the 
following day there appeared the signs of beginning 
gas-gangrene in the right lower leg. In this case also 
prompt high amputation of the thigh did not stop 
the infection. In the third case, there was also a 
knife wound, in a twenty-year-old patient. Suture 
of the severed femoral artery in the adductor canal 
brought complete success, but the wound was left 
open and irrigated with Dakin’s solution. 

A sixty-two-year-old patient who, besides other 
wounds, had a compound fracture of the left radius 
with simultaneous tearing of the cubital artery from 
a dislocated elbow, succumbed to a gas-gangrene 
infection. The Welch-Fraenkel bacillus was present 
on culture. 

The last case was that of a thirty-eight-year-old 
patient in whom progressively enlarged skin wounds 
occurred after tearing of the brachial artery from a 
machinery accident. The artery was sutured and 
gas gangrene developed. The immediate amputa- 
tion of the upper arm a hand’s breadth above the 
elbow joint brought recovery. 
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In conclusion, the author comments once again, 
in spite of the previous failures, on the fundamental 
importance of assurance of the arterial blood flow 
through the sewn vessel combined with the restora- 
tion of an adequate circulation by means of blood 
transfusion, because without these, many instances 
of gas-gangrene contamination established through 
open wounds must be reckoned with. 

(Max Buppe). Joun R. Paine, M.D. 


Einaudi, M.: Chronic Myositis and Tendosynovi- 
tis Due to Staphylococci (La miosite e la tendo- 
sinovite cronica da stafilococco). Minerva med., 
1940, 31: 454. 

Einaudi reports a case of chronic myositis of the 
left quadriceps and one of chronic tendosynovitis of 
the extensor of the left index finger, both due to the 
staphylococcus aureus and characterized by the 
absence of fever and of marked general symptoms 
and, locally, by an anatomicopathological picture 
similar to that of a tumor. The second case was 
especially interesting because of its rarity. In the 
case of myositis, the muscular infection was second- 
ary to a staphylococcic cutaneous lesion, but no 
port of entry was found in the case of tendosynovitis, 
in which a previous traumatism may have acted as 
the determining or predisposing agent. Chronic 
staphylococcic abscess of the muscle is characterized 
by the presence of a small amount of pus surrounded 
by a wall of connective tissue which has a tendency 
toward sclerosis and is lined internally with inflam- 
matory granulations. The abscess is located inside 
of the muscle and the peripheral reactive sclerosis 
may be so intense as to give rise to a hard swelling— 
the so-called circumscribed sclerosing myositis if it 
is surrounded by muscular substance, or the diffuse 
form if the sclerosis extends to the entire muscle. In 
the sclerosing processes the pus is usually reduced to 
a few drops. The same aspect is assumed by the 
chronic staphylococcic processes which involve the 
tendons, and the proliferating hyperplastic reaction 
occurs in the tendon sheath. 

The reported cases presented a diffuse sclerotic 
process with fibrous tissue of a gray yellowish color 
and hard lardaceous consistency which gradually 
decreased toward the surrounding tissue and left the 
limits of the latter indistinct. In some small zones, 
the tissue had a tendency toward necrosis because of 
vascular compression and thrombosis. The aspect 
of this proliferating myositis and tendosynovitis is 
common to all specific and non-specific inflamma- 
tions. Among the specific forms should be mentioned 
particularly tuberculous tendosynovitis with such an 
abundant hyperplasia of the sheath as to simulate 
sarcoma or myeloma; careful histological examina- 
tion alone can determine its nature. In non-specific 
chronic myositis, the muscular fibers left behind by 
the inflammatory process are intersected in all direc- 
tions by connective-tissue strands, while in tendo- 
vaginitis there is an abundance of condensed fibrous 
bundles mixed with young round cells coming in part 
from the migratory elements and in part from the 


fixed elements of the tissues; accumulations of poly- 
morphonuclear leucocytes, foci of liquefaction, and 
purulent infiltration are seen here and there, but the 
fibrous tissue undergoes only in part the progressive 
involution of the usual cicatricial tissue and shows 
instead a tendency toward pseudoneoplastic con- 
nective-tissue hyperplasia. The absence of the 
specific characteristics of syphilitic, tuberculous, and 
actinomycotic forms suggests a banal inflammatory 
process due to the action of the staphylococcus. 
Macroscopically, there are no signs to differentiate 
with certainty the non-specific and specific pseudo- 
neoplastic inflammations from sarcoma. 

The disorder always begins insidiously, and a feel- 
ing of tightness or some spontaneous pain calls the 
patient’s attention to the involved part; as a rule, 
there is no increase in temperature. The initial 
period may last several weeks or many months. The 
functional disturbances depend on the volume and 
location of the swelling. The skin looks and feels 
normal and is adherent to the involved muscle or 
tendon; at times, it becomes edematous and painful. 
The disorder shows a predilection for the quadriceps 
muscle and for the extensor tendons of the hand; 
the pectoralis major, the triceps, and the biceps are 
less frequently involved. The prognosis is favorable 
and the treatment is always surgical. 

RIcHARD KeMEL, M.D. 


Key, J. A., and Frankel, C. J.: The Local Use of 
Sulfanilamide, Sulfapyridine, and Sulfame- 
thylthiazol. Ann. Surg., 1941, 113: 284. 


The authors discuss the rationale behind the use of 
sulfonamide compounds locally in the prevention of 
infection in traumatic wounds. 

While it is true that none of these drugs has a high 
bactericidal capacity against staphylococci, clostridi- 
um welchii, and other potential contaminants, and 
while all are of limited effectiveness in local lesions in 
the concentrations obtained by systemic routes of 
administration, it seems possible that the very high 
concentrations obtainable with local implantation 
would permit of significant degrees of bacteriostasis 
against even resistant organisms. Sulfanilamide will 
yield concentrations in wound fluids of over 1,000 
mgm. per cent, and sulfapyridine and sulfamethyl- 
thiazol concentrations of about 200 mgm. per cent. 
In experiments in vitro Key and Frankel observed 
that these concentrations produced marked delay in 
the growth of cultures of staphylococci and clostridi- 
um welchii, and saturated solutions of sulfanilamide 
were definitely bactericidal against hemolytic strep- 
tococci. These authors attempted to determine the 
ability of these drugs when used locally to prevent 
the development of infection in compound injuries in 
animals which had been grossly contaminated with 
staphylococcus aureus. In experiments of several 
different types they were unable to show any clean 
cut superiority of condition of wounds containing 
local sulfonamides when compared with that of 
wounds in which the drug was not used. Thus they 
failed to confirm the observations reported by 
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Jensen, Johnsrud, and Nelson (Surgery, 1939, 6: 1), 
who observed a marked reduction in the incidence of 
infection in wounds in which sulfanilamide was 
placed. 

The authors carried out a number of experimental 
studies designed to indicate whether local sulfonam- 
ide implantation would interfere with wound healing. 
They found that the introduction of these drugs in 
compound fracture wounds before closure, in the 
joints and serous cavities, produced no significant 
alterations in the character of wound healing. Wound 
irritation was least apparent, however, with sul- 
fanilamide, and they attribute this to the fact that, 
being soluble, this drug produces less foreign-body 
reaction than the comparatively insoluble sulfa- 
pyridine and sulfamethylthiazol. 

Although their clinical observations are not 
discussed in this article, in their conclusions the 
authors advocate the local implantation of local 
sulfanilamide powder in contaminated wounds and 
in clinically clean operative wounds in which infec- 
tion is anticipated as a possible complication. 

In the discussion, Kellogg Speed reported favor- 
able results with the local use of sulfanilamide pow- 


der in amputation wounds in septic cases. Frank 
Meleney pointed out that experimental studies de- 
signed to indicate possible prophylactic effectiveness 
in compound fractures of local sulfonamide therapy 
should be performed with mixtures of potential 
contaminants instead of pure cultures. Further- 
more, the factor of soft-part injury as an aggravating 
factor in infections in traumatic clinical cases 
should be kept in mind in designing experimental 
studies. 

Owen H. Wangensteen commented on the ap- 
parently successful employment of sulfanilamide 
powder applied to the suture line for the preven- 
tion of peritonitis following anastomosis of the in- 
testines. 

Henry F. Graham mentioned the highly successful 
application by Garlock and by Ravdin of sulfa- 
nilamide administered by mouth or subcutaneously 
in the prevention and treatment of peritonitis due to 
intestinal organisms. He pointed out that while the 
local use of sulfonamides may be valuable, there re- 
mains some doubt as to whether the local use of these 
drugs is to be preferred to systemic administration. 

Joun S. Locxwoop, M.D. 
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ROENTGENOLOGY 


Brailsford, J. F.: Cysticercus Cellulose—lIts 
Roentgenographic Detection in the Muscu- 
lature and the Central Nervous System. Brit. 
J. Radiol., 1941, 14: 79. 

The life history, development, distribution, in- 
cidence, and microscopic characteristics of cysticer- 
cus cellulose are outlined. The initial symptoms of 
infestation are seldom recognized and there is a long 
latent period after infestation until the cysts are 
recognized by roentgenography or as subcutaneous 
nodules. The cysts of cysticercus cellulose cannot 
be recognized roentgenographically until there has 
been calcification within them. 

In 1925 Brailsford reported the demonstration of 
calcified cysticerci in a patient in whom there were 
multiple calcareous deposits in the musculature. The 
appearance of these areas of calcification bore a re- 
semblance to that of fallen teardrops and they were 
first thought to be artefacts. The long axis of these 
bodies was in the direction of the muscle fibers of the 
affected area. At that time there was no mention of 
the roentgenographic demonstration of such cysts in 
the English literature, but the roentgenographic ap- 
pearance of these parasites in human muscles had 
been described by several German authors. 

In roentgenographs of the body the majority of 
the’ cysts are in the connective tissue of the muscu- 
lature of the pelvis, the thighs, the walls of the 
thorax, and the upper arm and calf muscles. It is 
unusual to see more than three or four cysts in the 
hand or foot, and often none are present. In the 
roentgenographs, calcified mature cysts are seen as 
ovoid opacities measuring 14 mm. by 7 mm. Some 
variation in shape and size is due to the angle of pro- 
jection and the distance from the film. In the early 
stages of calcification the cysts appear to be larger 
and more elongated than later, and the calcium is 
irregularly deposited. The appearance suggests that 
the calcium rendering the parasite visible has first 
been deposited in the fluid contents of the cyst 
around the scolex. With age the cyst increases in 
density, becomes more flattened and, although there 
is only slight diminution in length, the width is 
usually about 3mm. The margins are often irregular 
except at the ends, which are usually rounded. This 
is the form which persists throughout the life of the 
patient. In association with these large calcified 
mature cysts there are often others which aresmaller; 
some may be about the size of a small pin head and 
are indistinct in outline. These smaller opacities do 
not exhibit the regular form seen in the mature 
parasite. 

Brailsford believes that the roentgenographic ap- 
pearances are due solely to the deposition of calcium 
first within the fluid contents and later in the de- 
generated remains of the parasite. Ultimately some 


Fig. 1. Roentgenograph of leg showing cysticerci with 
varying degrees of calcification. In the larger calcified 
nodules the lighter uncalcified scolices can be seen. In the 
smaller, i.e., the less calcified cysts, the calcium has no 
definite shape, and on dissection of these the calcium was 
found to be surrounding the scolices. 


calcium may be deposited in the cyst wall. The 
process of calcification of the contents of the parasite 
does not take place so readily in the brain as in the 
musculature. The differential diagnosis of cysticer- 
cus cellulose from sarcosporidia trichinosis and 
tuberculous sclerosis is considered. 

Figure 1 is the roentgenograph of a leg which 
demonstrates cysticercus cellulose infestation with 
calcification. In the larger calcified nodules the 
lighter scolices which are not calcified can be seen. 
The indefinite shape of the smaller calcified cysts is 
well demonstrated. Harop C. OcusNner, M.D. 


Shanks, S. C.: Mass Roentgenography of the 
Chest, et. al. (Faculty of Radiologists Presi- 
dential Address). Brit. J. Radiol., 1941, 14: 45. 


The war has brought mass roentgenography into 
prominence because it may serve to detect lesions in 
apparently healthy individuals whose enlistment 
would be harmful to themselves and their comrades, 
would impair the efficiency of the service, and would 
be an unnecessary drain on the public purse. Of the 
methods available for this purpose, the usual com- 
plete roentgenological investigation is impractical 
because of the expense, time, and medical personnel 
involved, while screen examinations alone are un- 
satisfactory because they are not entirely accurate 
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and provide no permanent record for possible future 
comparative needs. Miniature roentgenography or 
screen photography obviates these objections and 
provides a practical method for large numbers. 

The techniques with German, Dutch, and British 
types of apparatus are described in detail. A scheme 
for a national system of examination of recruits for 
the services is also suggested. Actual operation is 
discussed in connection with the technical teams 
involved, accommodations for the units for fixed or 
mobile requirements, and processing, reporting, and 
storage of the films. Attention is called to the fact 
that positive findings revealed by the miniature 
films ought not be relied on entirely for rejection of 
a recruit, but should be checked by complete clinical 
and roentgenological investigations. 

It is emphasized that mass roentgenography can 
be successful only if a satisfactory and uniform 
standard of quality is maintained, and if uniformity 
is adopted in the diagnostic criteria which are ap- 
plied in the interpretation of the films. For this 
purpose a central control to organize an optimum 
routine technique and keep a constant check on the 
results obtained is a prime essential. 

Hartunec, M.D. 


Robinson, W. W.: Oral Cholecystography; The 
Basis of Standardization of the Method. 
Radiology, 1941, 36: 131. 

It is the purpose of this article to discuss and re- 
cord the essentials of a rational and carefully planned 
oral administration of substances, founded on the 
recognition of known fundamental principles, which 
will produce satisfactory cholecystograms in as short 
a period of time as may be consistent with thorough- 
ness, and yet give a high percentage of operative 
confirmation, as well as reduce the negative error in 
these examinations to a minimum. . 

Since cholecystography is primarily an index of 
the functional activity of the gall bladder and its 
ducts, it must be based upon strict observance of 
this physiology to be dependable. The gall bladder 
must fill, concentrate, change in size, and empty, to 
constitute a normal cycle. These factors are de- 
pendent, respectively, upon (1) a closed sphincter 
of Oddi, (2) a normal gall-bladder mucosa, and (3) 
contractility of the intrinsic musculature of the gall- 
bladder wall. These factors are discussed at length 
with clinical and experimental evidence to justify 
procedures recommended for a standardized tech- 
nique. Correlation of cholecystographic study with 
the gastro-intestinal series of examinations is of dis- 
tinct value in reducing the negative error of inter- 
pretation to a minimum, for which reason these two 
methods of study are usually combined in the routine 
examination. 

The essential details of this technique consist of 
and are discussed under the following steps: 

1. Preliminary roentgenograms of the gall-bladder 
area prior to cholecystography. 

2. A fat meal three hours preceding administra- 
tion of the dye. 


3. One dram of paregoric thirty minutes prior to 
administration of the dye. 

4. Four grams of sodium tetra-iodophenolphthalein 
with 4 oz. of fruit juice. 

5. One dram of bicarbonate of soda one hour after 
the dye. 

6. The first series of roentgenograms twelve hours 
after the dye. 

7. Opaque meal and roentgenograms of stomach 
and duodenum immediately following the twelve- 
hour cholecystograms. 

8. The second series of roentgenograms sixteen 
hours after the dye. 

9. A fat meal and roentgenograms fifteen, thirty, 
and sixty minutes later. 

10. Studies of the colon in relation to the gall 
bladder, with or after these examinations. 

Variations of this technique under special cir- 
cumstances are given consideration and minute de- 
scriptions of each step are included. Attention is 
called to the fact that a precise and exacting tech- 
nique from the roentgenographic standpoint in mak- 
ing the cholecystograms is essential for obtaining 
accurate findings. That used by the author is de- 
scribed in detail. In conclusion it is stated that except 
in cases of persistent or pernicious vomiting from any 
cause, and in obstructive lesions of the pyloric outlet 
of the stomach, intravenous cholecystography is sel- 
dom indicated. Hartune, M.D. 


Stenstrém, B.: Cholangiography (Ueber Cholangio- 
graphie). Acta radiol., 1940, 21: 549. 

Stenstrém states that it is always important to 
decide whether an icterus is of hepatogenous or of 
extrahepatic origin. With the aid of various lab- 
oratory tests and the consideration of the symptoms 
of the patient, the clinician succeeds at times in 
getting a good idea about the nature of the icterus, 
but the disease picture often remains obscure and in 
many cases roentgen examination does not afford 
any help for the etiological diagnosis of the disorder. 
Even at operation, it is frequently difficult to clear 
up the question. However, a new method has been 
proposed lately by which any changes, especially in 
the choledochus but at times also in the hepatic duct, 
can be demonstrated directly by roentgen represen- 
tation of the biliary tract after its injection with 
opaque substance. This is the so-called ‘‘cholangio- 
graphy,” of which there are two kinds: the primary 
and the most important, which is performed during 
the operation and in which the opaque substance is 
injected into the gall bladder, the cystic duct, or the 
choledochus; and the secondary, in which the 
opaque substance is injected through a drain in- 
stalled in the gall bladder or the biliary tract during 
a previous operation. This presupposes strict colla- 
boration between the surgical and roentgenological 
departments of the institution and requires a special 
installation in the operative section. 

As it is necessary to obtain a sharp picture, the 
patient must be capable of holding his breath, and 
local anesthesia is therefore indicated: the spinal and 
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splanchnic forms of anesthesia are generally used. 
Various opaque substances have been recommended 
by various authors, but the substances should be 
soluble in water, and there is no doubt that those 
which are employed for intravenous urography are 
the most appropriate and are absolutely harmless. 
Thorough knowledge of the normal anatomy of the 
biliary tract is indispensable. The pathological proc- 
esses which can be demonstrated by cholangiography 
are stones in the efferent biliary tract, strictures and 
tumors in the choledochus, external pressure on the 
choledochus especially by pathological processes in 
the pancreas, spasms of the sphincter of Oddi, and 
anomalies, such as supernumerary biliary ducts. 

At the Maria Hospital of Stockholm, cholangio- 
graphy has been performed 72 times in 57 patients: 
the number of the primary cholangiographies was 
44 (7 under general and the remainder under spinal 
anesthesia) and that of the secondary ones 28. 
For this purpose, a cassette holder was built, large 
enough to receive a 24 by 30 cm. film, and was 
placed transversally on the operating table and under 
the patient, who was turned slightly to the right in 
order to avoid projection of the choledochus on the 
vertebral column. A strong, portable roentgen unit 
was used which gave satisfactory pictures with from 
85 to 90 kv., 30 ma., and 3 or 4 seconds exposure. 
Thorotrast was injected in the first 47 cases, and 
then perabrodil in 9 and abrodil in 16. The 20 
per cent abrodil solution gave good contrast, and it 
is relatively cheap. In the primary cholangiographies, 
the cystic duct was injected 12 times, the common 
hepatic duct once, and the choledochus 31 times. In 
the secondary cholangiographies, the injection was 
made through the drain into the gall bladder 9 
times, into the choledochus 17 times, and into the 
common hepatic duct twice. The clinical diagnosis 
in all cases was stone in the biliary tract. The 
roentgen diagnosis was stone in 23 cases, suspected 
stone in 3, spasm in 2, air bubble in the biliary tract 
in 2, stricture of the choledochus in 1 case (dem- 
onstrated by autopsy and histological examination 
to be due to cancerous growth), and a completely 
normal picture in 38 cases. 

The author concludes that eventual pathological 
changes in the choledochus may be revealed in most 
cases by cholangiography if the proper technique is 
employed. Therefore he advises the use of this 
method when it is desirable to demonstrate altera- 
tions in the excretory biliary tract during the course 
of an operation. RicHarp Kemet, M.D. 


Bourne, N. W., and Hefke, H. W.: Body-Section 
Pyelograms in Children. J. Urol., 1941, 45: 2096. 


The authors believed that the diagnostic quality of 
excretory urograms in children might be improved 
by some modification of the technique which would 
overcome the problem of indistinct gas shadows. 
Tomography or laminography, which is the roent- 
genographic representation of body sections, was 
suggested by Hefke as the solution of the problem. 
This method permits the reproduction of certain 


Fig. 1. Body-section pyelogram. Note large hydro- 
ureter with a stone in its lower third which had not been 
recognized in routine x-ray examination because it was 
overlying shadow of sacrum. 


layers of the body with elimination of shadows of 
other layers which may lie above or below the de- 
sired level. 

The authors’ routine preparation of infants or 
children for excretory urography has been with 
castor oil, licorice powder, enemas, and no breakfast. 
If the single film of the abdomen showed too much 
gas in the intestines, pitressin was given in doses of 
from 5 to 10 units hypodermically. Diodrast was 
administered intravenously; 10 c.cm. was given to 
infants and young children, and from 15 to 20 c.cm. 
to children above six. Films were taken ten minutes 
after intravenous injection, during which time com- 
pression was used over the pelvis. The second film 
was taken soon afterward and after removal of the 
compression. If the urograms were satisfactory, and 
this was true in approximately 50 per cent of the 
cases, no further films were deemed necessary. 

When there was a considerable amount of gas in 
the stomach, small intestines, and especially the 
colon, body-section roentgenography was resorted 
to. The fulcrum of the laminograph carrier arms 
was adjusted to a point about 2 cm. above the table 
top, in young children about 3 or 4 cm. above the 
table top. In all children the exposure was not more 
than one second. Two more films were taken at a 
level of 1 cm. above or below the first level. 

Three cases are reported in which this method was 
of definite value. In the first 2 it permitted adequate 
visualization of the renal excretory system despite 
the presence of excessive amounts of gas. In the 
third patient a stone was found in the lower ureter; 
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this had not been visualized previously. There was 
marked dilatation of the ureter which had not been 
well demonstrated in the routine pyelogram. These 
findings are well illustrated in Figure 1. 

The conclusion is reached that most of the unsatis- 
factory intravenous pyelograms can be made into 
good diagnostic roentgenograms by the use of the 
simple procedure of body-section roentgenography. 

Haroip C. Ocusner, M.D. 


Seids, J. V., and Hauser, H.: Aneurysm of the 
Splenic Artery. Radiology, 1941, 36: 171. 


Aneurysm of the splenic artery is uncommon and 
difficult to diagnose during life. Within recent years 
a few cases have been reported which were correctly 
diagnosed pre-operatively. Occasionally the diag- 
nosis is established at operation but usually post- 
mortem examination first reveals this condition. 
Consideration is given to the incidence, symptoms 
and signs before and after rupture, pathology, and 
treatment. 

In the diagnosis, the presence of a palpable, pul- 
sating tumor with a systolic bruit in the left hypo- 
chondrium is helpful. Calcification in the walls of 
the aneurysm makes possible roentgen recognition 
of the lesion. A ringlike shadow of calcium density 
with less dense mottling in the center is a charac- 
teristic finding on the plain roentgenogram. Aneur- 
ysm of the left renal artery and other calcified 
lesions in the left hypochondrium may be excluded 
by the use of contrast urograms and gastro-intestinal 
studies. 

Two cases with roentgen findings are reported in 
detail. One was operated upon by proximal ligation 
of the splenic artery with cure. The other case was 
asymptomatic and discovered by routine roentgen 
examination of the spine. ApotpH Hartunc, M.D. 


Bullo, E.: Statistical Results of a Decade of Radia- 
tion Treatment of Tumors of the Tonsils 
(Risultati statistici di un decennio di radioterapia 
di tumori tonsillari). Tumori, 1940, 26: 425. 


Bullo states that the frequency of tumors of the 
tonsils is rather high as they occupy third place 
among the tumors of the oral cavity: this seems to 
be due in part to the fact that connective-tissue 
tumors occur in the tonsils more frequently than in 
the other parts of the mouth. The first difficulty 
arising in a study of tumors of the tonsils is that of 
determining exactly the site at which the primary 
tumor has started: most cases come for treatment 
when the tumor is already in an advanced stage; 
another difficulty is that of the histological classifica- 
tion of some neoplastic forms. 

From 1928 to 1937, inclusive, 102 cases of malig- 
nant tumors of the tonsils were admitted to the 
National Institute of Tumors in Milan: there were 
74 epithelial tumors and 28 connective-tissue tumors. 
The patients with carcinomatous forms belonged to 
the fourth, fifth, and sixth decades of life, while 6 of 
the patients with sarcomatous forms were less than 
thirty years old. Of the 102 patients, 22 (21.5 per 


cent) remain cured after an observation period ex- 
tending from a minimum of three years to a maxi- 
mum of twelve years. Immediate cure was obtained 
in 63 cases (61.6 per cent), while in 33 there was only 
a temporary improvement or the tumor continued 
its progressive development. If the cured patients 
are excluded, the remaining ones show the following 
results: 16 have been lost from sight or have died 
from various causes, 57 (55 per cent), are not cured, 
because of persistence of the primary tumor with or 
without lymph-node involvement, and 7 (6.7 per 
cent) were cured of the primary tumor but not of the 
lymph-node involvement. Therefore, the number of 
patients lost through metastasis only is not high and 
shows that the principal problem is that of the cure 
of the primary tumor; but in order to improve the 
possibilities of final cure, it is necessary that the 
treatment be given while the tumor is still limited to 
the tonsil. However, it is a fact that, in most of the 
cured cases of this series, the tumor had already 
exceeded the limits of the tonsil. Among the 22 cured 
patients, the carcinoma group accounted for 15 (20 
per cent), and the sarcoma group for 7 (25 per cent). 
These results are largely in agreement with those of 
other authors and are even better if the material of 
the first years is excluded, which was composed 
mostly of patients beyond the limits of curability: 
the last five years show 33 per cent of cures. 

The palliative as well as the final results have been 
about the same for carcinoma and for sarcoma. It 
was noted that, even in grave cases of sarcoma, it 
was possible to obtain brilliant and surprising results 
at first, but that they were soon followed by fatal 
recurrence. The treatments used have varied from 
case to case in accordance with the histological type 
of the tumor, its extent, and the presence of me- 
tastases. In general, the classical treatment has been 
used for carcinoma: radium implantation of the 
primary tumor, surgical excision of the lymph nodes, 
and radium irradiation of the lymphatic territory 
with a modelled apparatus; for sarcoma, only roent- 
gen treatment or radium irradiation with a modelled 
apparatus has been used. The prognosis is rather 
favorable as long as the tumor is still limited, non- 
infiltrating, and without metastasis. Laterocervical 
metastasis was found in about half of the cases of 
carcinoma and in nearly all those of sarcoma. 

RICHARD KEMEL, M.D. 


Snell, G. D.: Induction by Roentgen Rays of 
Hereditary Changes in Mice. Radiology, 1941, 
36: 189. 

In one experiment of the author male mice were 
given x-ray therapy in dosage which ranged from 
200 to 1,600 roentgens and were subsequently mated 
to normal, non-irradiated females. A dosage of from 
600 to 800 roentgens proved most suitable under the 
conditions of the experiment. The technical factors 
other than total dosage are not given. 

Males will produce litters for about two weeks 
after irradiation before they become sterile. Litters 
sired during this period are reduced in size; with a 
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dosage of from 600 to 800 roentgens the litter size 
is approximately one-half the normal. The offspring 
of such irradiated males by normal, untreated fe- 
males were, in turn, mated to normal, untreated 
mice. Numerous small litters resulted, and it was 
found that one-third of the immediate offspring 
produced these small litters. This tendency in ir- 
radiated stocks has been named ‘“‘semi-sterility”’; it 
is transmitted to about one-half the offspring of 
every semi-sterile mouse, and its appearance does 
not depend on inbreeding. 

X-rays are known to produce two types of heredi- 
tary changes: 

1. Gene mutations, or changes in the submicro- 
scopic hereditary unit which give the familiar 3 to1 
mendelian ratios. The author has found no evidence 
that this type of hereditary change is produced in 
mice. 

2. Chromosome mutation, or a loss of whole seg- 
ments of chromosomes with all their genes, which 
constitutes the commonest genetic effect of x-rays. 
One type of chromosome mutation is translocation. 
An individual carrying this type of mutation appears 
to be perfectly normal but its breeding behavior is 


altered; when mated to a normal unrelated individual 
it produces six classes of offspring, only two of which, 
in animals, are viable. The two viable classes are 
like the two parents; one carries the translocation, 
the other is entirely normal. 

As far as the transmission of ‘“semi-sterility”’ is 
concerned the observed behavior is in accordance 
with the predictions. To test the production of non- 
viable embryos, normal females were mated to 
semi-sterile males and killed about twelve days after 
mating. Their uteri contained three classes of em- 
bryos: (1) those already dead and beginning to 
degenerate; (2) living animals with abnormal brains 
due to failure of closure of the anterior end of the 
neural groove, and (3) entirely normal embryos. 
Abnormal young rarely come to term. 

Emphasis is laid on the fact that abnormal em- 
bryos and abnormal young due to translocation do 
not appear until the second generation following 
irradiation. Consequently, clinical studies of the 
immediate offspring of irradiated animals are with- 
out significance in this connection. Their appearance 
does not depend upon inbreeding. 

Haro_p C. Ocusner, M.D. 


MISCELLANEOUS 


CLINICAL ENTITIES—GENERAL PHYSIO- 
LOGICAL CONDITIONS 


Crane, M. M., and Woods, P. W.: A Study of 
Vitamin C Nutrition in a Group of School 
Children. New England J. Med., 1941, 224: 503. 


Determinations of the plasma ascorbic acid in the 
blood of 86 children living in a Maine village were 
made in the autumn of 1938 and again in the spring 
of 1939. It was found that 55 per cent had signifi- 
cantly low values and that such children often had 
gingivitis which could often be relieved by the 
administration of ascorbic acid. A high correlation 
was found between the single plasma ascorbic-acid 
value and a Vitamin C tolerance test depending on 
the immediate excretion of ascorbic acid in the 
urine, after a test dose of 400 mgm. 

The authors conclude that Vitamin C deficiency 
appeared to be a factor in the production of the 
gingivitis observed in these children. 

Paut Starr, M.D. 


Bomskov, C., and Milzner, G.: On the Question of 
Participation of the Thymus in Myasthenia 
Gravis Pseudoparalytica (Ueber die Frage der 
Beteiligung des Thymus und der Myasthenia gravis 
pseudoparalytica). Deutsche Zischr. f. Chir., 1940, 
254: 99. 

The presence of a pathological muscular weakness 
can be diagnosed by Jolly’s “positive myasthenic 
reaction,” and also by the fact that this reaction can 
be eliminated by injecting prostigmin. Jolly’s reac- 
tion consists of a procedure which determines elec- 
trical weakness of the muscles. According to the 
opinion of the authors, the importance of the myas- 
thenic reaction has been greatly overestimated. 
Pathological muscular weakness is also observed in 
connection with Basedow’s disease. Because of the 
fact that the muscular weakness usually subsides 
after extirpation of the goiter, most investigators 
have denied the participation of the thymus in this 
clinical picture, while others— Adler in particular— 
have, upon the basis of clinical observations, sur- 
gical results, and animal experiments, considered the 
thymus of causative importance in the clinical pic- 
ture of myasthenia gravis. 

The authors state that their discovery and presen- 
tation of the specific thymus hormone put them in a 
position to check with more accuracy than other 
authors, the question of a participation of the thy- 
mus in myasthenia. In their experiments they did 
not use dogs, but rats and guinea pigs; altogether 
120 rats and 30 guinea pigs were examined. Adler’s 
statements that clinical muscular weakness was in- 
duced by the injection of an aqueous extract of the 
thymus were not confirmed in the rat. Mistakes in 
the experimental procedure were excluded. Neither 
in the rat nor in the guinea pig did the specific thy- 


mus hormone produce myasthenic manifestations; 
it was not capable of inducing myasthenia even after 
extremely large doses. The authors, on the other 
hand, explain the muscular weakness with a semi- 
or partial participation, or altogether with a pri- 
mary participation of the cortex of the adrenal gland. 
As we know that injuries to the cortex of the supra- 
renal gland are also associated with Basedow’s dis- 
ease, the authors consider the pathological muscular 
weakness in this clinical picture easy to comprehend. 
Therefore, the cortex of the adrenal gland is in the 
center of the entire myasthenic problem, which is 
also true in the classical type of myasthenia, namely 
the adynamia of Addison’s disease. Consequently, 
Adler’s conception is rejected by the authors. 
(SUNDER-PLASSMANN). Hitpa H. WHEELER. 


Loeb, L.: The Significance of Hormones in the 
Origin of Cancer. J. Nat. Cancer Inst., 1940, 1: 
169. 

The progress of our knowledge of the réle of hor- 
mones in the production of cancer, particularly in 
the period since 1916, is reported. The constant rate 
of incidence of hereditary spontaneous mammary 
cancer in mice was at that time shown to be de- 
creased by removal of the ovaries to a degree de- 
pending upon the stage of development the mice had 
reached at the time of spaying. The ovarian hor- 
mone which is necessary for the development of 
these tumors is estrogen. The tumors may become 
apparent, however, long after the estrogen ceases to 
act. Mammary cancers of this type can be produced 
by prolonged injection of estrogen in mice of a sus- 
ceptible strain but not in mice of a non-susceptible 
strain. 

Transplantations of the anterior hypophysis into 
female mice of a high tumor strain causes an increase 
in the incidence of cancer. If this is done in females 
of a low tumor strain great mammary proliferation 
occurs but no cancer, and if done in males or spayed 
females, no breast changes take place. This suggests 
that the anterior lobe of the hypophysis acts through 
the ovaries to stimulate the mammary gland. 
Whether cancer develops from this or not depends 
on the hereditary susceptibility of the animal. 

As is characteristic of tumors due to hormones or 
to ordinary carcinogenic compounds which affect an 
organ diffusely, the change to cancer is gradual and 
multicentric. The normal cells probably progress 
toward cancer step by step and not by the occurrence 
of sudden mutations. 

The dose of estrogen used in the production of 
these tumors controls the percentage of mice in the 
group which will be affected and the length of time 
which will elapse before the tumors develop. 

The benign adenofibroma of the mammary gland 
of the rat is common and easy to study. The author 
has studied it chiefly by observing its behavior on 
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transplantation. Transplants are successful if the 
host is of a susceptible strain and has a favorable 
hormonal pattern. Testosterone may inhibit the 
success of such a transplant. Serial transplants of 
these tumors may succeed in developing a sarcoma 
but not a carcinoma. 

The hereditary factor must act with the hormonal 
factor in the production of cancer. The mother 
strain is more important than the father strain in 
determining the tendency to tumor formation. The 
difference between various strains may be tremen- 
dous. This is not due to the amount of estrogen 
normally secreted, nor to the readiness with which 
estrogenic hormones are destroyed or eliminated in 
the individual animal. There is an inverse ratio in 
mammary cancer between the amounts of stimula- 
tion and hereditary factor needed. 

Estrogens can produce carcinoma or precancerous 
changes in the cervix and vagina, the latter more 
frequently than the former. Different species react 
differently to the same stimulus. Estrogen adminis- 
trations may cause hyalinization in the uterus of the 
mouse but fibromyomas in that of the guinea pig. 
Fibrous tumors may be found elsewhere in the body 
after such injections, and injections of luteal hor- 
mone or liver extract may have a somewhat similar 
effect. Other tumors which may develop under the 
influence of estrogen are lymphoid tumors and 
lymphatic leucemia. 

So far, formation of cancer has been proved to 
occur from only estrogenic hormones and anterior 
pituitary transplants. Antihormones may cause a 
refractory state in the animal. The manner in which 
the hormones are-brought to influence the organism 
theoretically has some import. Those mechanisms 
which make for the steady, continuous action of 
hormones increase their carcinogenic effect. Those 
which tend to make their actions rhythmic or cyclic 
or which tend to develop refractory states to hor- 
mone action decrease this effect. 

RICHARD WARREN, M.D. 


Pricolo, V.: A Contribution to the Study of Malig- 
nant Tumors of Children (Contributo allo studio 
dei tumori maligni dei bambini). Tumori, 1940, 
26: 287. 

Among a total of 6,673 cases of malignant tumor 
admitted from 1928 to 1939 to the National Institute 
for the Study and Treatment of Cancer in Milan, 
Pricolo found 28 (0.04 per cent) in children up to the 
age of twelve years. He gives a brief description of 
these cases which included 1 basocellular carcinoma, 
1 malignant rhabdomyoma, 2 retinal gliomas, and 
24 sarcomas. 

The basocellular carcinoma was observed on the 
right nasal ala of a child aged eight years and was 
the only epithelial tumor found in childhood as 
against 6,413 tumors of this type found in adults. 
The age of the patient and the appearance of the 
tumor on the fusion line of the face support the 
theory of the dysontogenetic origin of these epithe- 
lial neoplasms. 


Rhabdomyoma, whether benign or malignant, is 
very rare. The histological diagnosis of malignancy 
in the present case seemed to be confirmed by rapid 
recurrence after surgical intervention. The recur- 
rence was partially excised and then treated with 
radium: the child is apparently cured two years 
after this treatment. 

Of the 2 children with glioma of the retina, 1 died 
shortly after the operation and the second seemed to 
be cured by combined surgical and radium treat- 
ment, at least for the period of about one year during 
which the child was under ambulatory control. 

Among the 24 cases of sarcoma, there were 8 of the 
soft tissues (muscle, aponeurosis), 9 of the bones, 3 of 
the organized tissues (kidney, thyroid), 3 of the 
lymph nodes, and 1 sacrococcygeal chordoma. Nine 
of the cases were undoubtedly complicated by metas- 
tases to the lymph nodes, bones, and lungs. The total 
number of sarcomas observed for all ages at the 
Institute was 254. This tumor was more frequent in 
male than in female children and its maximal occur- 
rence was found between the ages of ten and twelve 
years: 10 of the 24 patients were of this age. A direct 
connection of trauma with the appearance of bone 
sarcoma was established in 2 cases only. 

Neoplastic heredity could be affirmed with cer- 
tainty in 3 of the 28 cases of tumor, but it must be 
remembered that the parents of the children were 
still far from the usual cancer age, which is between 
fifty and sixty years. Taking into account the inci- 
dence of malignant tumors in childhood and in 
advanced age, respectively, one may conclude that 
the heredity found in the present cases is high. 

The mortality was high among the sarcomatous 
forms: 14 children died within a few weeks of their 
admission. Information could be obtained about 5 of 
the ro remaining children: 2 are living three years 
after their discharge from the Institute, 1 is living 
one year after his discharge, and the 2 others have 
died. Among the 28 cases admitted, 11 were con- 
sidered to be beyond the limits of curability and 17 
were given therapeutic treatment: as 3 of the chil- 
dren are still living, the survival is about 11 per cent. 
The percentage of survivals is directly connected 
with the period of appearance of the disorder at 
which it was possible to institute an effective treat- 
ment. The fact that 11 of 28 cases were too far ad- 
vanced for treatment when coming under observa- 
tion in a region in which there is a special institute 
for the treatment of tumors reveals how regrettably 
late these patients are sent in for diagnostic con- 
firmation. Undoubtedly, this is partly due to the 
greater difficulty of early diagnosis of the tumor in 
children than in adults. RICHARD KeEMEL, M.D. 


Anderson, W. A. D.: Disease in the American Negro. 
Melanoma. Surgery, 1941, 9: 425. 


Various observers have noted that melanoma, in 
either the benign or malignant form, occurs in the 
negro race with relative rarity. The author found 
only 1o cases of malignant melanoma in negro 
patients among 14,000 surgical specimens at the 
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John Gaston Hospital in Memphis. Comparative 
statistics indicated that the same type of lesion 
occurred slightly more than four times as frequently 
in the white race. Thus the observation concerning 
the rarity was corroborated by the present studies. 

In 5 of the to cases reported, the melanoma 
occurred in the foot, in 2 it occurred in the fingers, 
and there was 1 case each with the eye, hip, and leg 
as the site of origin. In 6 cases there was a definite 
history of associated antecedent trauma. In 3 cases 
the tumor had a subungual origin. In 7 of the 10 
cases the growth originated from regions of the skin 
which normally contained relatively little pigment, 
which may have some bearing on the cause. In only 
1 case did there seem to be a pre-existing benign 
lesion. 

Microscopically, the tumors appeared identical 
with malignant melanomas found in white patients. 
The tumors varied markedly in the amount of 
pigment they contained. 

The author points out that the incidence of benign 
pigmented tumors in the negro race has never been 
investigated seriously, and further suggests that the 
investigation of the relative incidence of tumors 
arising from structures of the peripheral or central 
nervous system may reveal significant facts. 

LutHer H. Wotrr, M.D. 


DeCholnoky, T.: Malignant Melanoma. A Clinical 
Study of 117 Cases. Ann. Surg., 1941, 113: 392. 


A clinical study and an analysis of 117 cases of 
malignant melanomas are reported. Melanomas in- 
clude pigmented or non-pigmented tumors of the 
skin and mucous membranes, supposedly of nervous 
origin. Etiologically they may develop insidiously 
from a brown, black, or bluish pigmented spot, but 
frequently they develop after irritation or trauma, 
even from the unpigmented end organs of peripheral 
sensory nerves. The common mole, with or without 
hair, may be the site of malignant change. Mela- 
nomas are more common in women. The youngest 
patient in this series was fifteen months and the 
oldest seventy-eight years, the predominating age 
group being from forty-five to sixty years. 

The anatomical distribution in this series was: 
head, 40 per cent; lower extremities, 26 per cent; 
upper extremities, 15 per cent. The tumor spreads 
first by direct extension and reaches the regional 
lymph nodes through the skin lymphatics, then in- 
vades the capillaries of the involved nodes. Blood 
stream invasion may occur directly. 

The first symptoms are often a feeling of irritation, 
inflammation, itching, or hurting in a hitherto symp- 
tomless nevus. It may weep, bleed, or adhere to the 
clothing. It increases in size, becomes raised or 
turgescent, and a black spot may appear at the 
middle or periphery. The soft, cellular nevus gradu- 
ally becomes resistant and infiltrated. It is invari- 
ably fatal if not controlled by surgery or, possibly, by 
irradiation. The average duration of life is one and 
one-half to three years. Death seems to occur more 
quickly in the young. 


With regard to prophylaxis, it is just as important 
to prevent improper treatment or irritation of pig- 
mented lesions as it is to excise surgically those sub- 
ject to irritation. Chemical irritation, caustics, and 
electric methods which do not totally eradicate the 
lesion should be avoided. The generally accepted 
treatment of these tumors is surgical. Early, radical 
excision with dissection of the regional lymph nodes, 
even if none are palpable, is advocated. Local recur- 
rence is more effectively controlled when there has 
been a previous lymph node dissection. Radical ex- 
cision of the primary lesion with the underlying 
fascia and surrounding subcutaneous tissues includ- 
ing its lymphatic area, followed by regional lymph- 
node dissection, is the choice of treatment. Amputa- 
tion is advocated for melanomas of the fingers, toes, 
and foot if the lesion is on the heel and, for ana- 
tomical reasons, when connective tissue bands go 
perpendicularly from the skin to the periosteum. An 
analogy is drawn between the spread of melanoma 
of the fingers and the spread of pyogenic infections 
to tendon sheath, periosteum, and bone. Radiation 
under present technique is not recommended as sole 
treatment. 

In 81 cases verified by pathological examination, 
operations were performed upon 75 patients. Pa- 
tients which could be followed up totalled 60, of 
which 36 were alive after from three months to thir- 
teen years, and 24 succumbed after six months to 
eleven years. None of the patients with melanoma 
on the foot lived free of the disease for more than 
five years. The author believes that lesions on the 
head are more benign in their clinical course because 
they are less subject to trauma. The five-year cures 
totalled 42.3 per cent, and the ten-year cures 19.2 
per cent in this series. Joun L. Linguist, M.D. 


Liberti, R.: Does the Acute Virulent Lympho- 
granuloma Exist? (Esiste il linfogranuloma ma- 
ligno acuto?). Policlin., Rome, 1941, 48: sez. med. 
23. 

Virulent lymphogranuloma is considered by many 
authors as a condition with a slow and protracted 
course. This disease has a chronic course lasting 
from two to four years. Reed and Mayer mention 
some cases lasting more than seven years and Strock- 
mann mentioned 1 which lasted twenty years. 

Although the acute virulent lymphogranuloma is 
rare, some cases have been reported. The diagnosis 
was: myocarditis, lymphatic leucemia, tuberculosis 
of the lymphatic nodes, acute degeneration of the 
cord muscle, hemorrhagic diathesis, infectious chol- 
angitis, and cryptogenetic sepsis. It is not possible 
to give a detailed clinical picture of acute lympho- 
Ss which may be classified as a subacute 

orm. 

Micheli gives the following symptoms: 

1. Slow onset, anorexia, diarrhea, abdominal dis- 
tention, spontaneous pain and pain on palpation, 
with disturbances of the innervation and circulation 
of the intestine in relation to the retroperitoneal 
mass. 
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2. Intermittent or remittent fever, recurrent or 
undulant, or recurrent undulant fever. 

3. Intermittent anemia with leucopenia, without 
eosinophilia, and with monocytosis and organic 
decay. 

4. Enlargement of the liver and of the spleen, in- 
termittent in character: slight and occasionally 
severe jaundice. The hepatosplenomegaly is inter 
mittent in character and more marked during the 
exacerbations. 

5. Positive but not constant diazoreaction. 

6. Possible late appearance of superficial glandular 
foci. 

7. Seldom very severe insistent irritation of the 
skin. 

The author reports 1 case of virulent lympho- 
granuloma of thirty days’ duration with a febrile and 
septic picture, and insufficient clinical symptoms for 
the establishment of a correct diagnosis. The sixty- 
year-old married patient was admitted to the hos- 
pital with a history of twenty days of high and con- 
tinuous temperature without particular troubles. 
The general condition soon became worse with poor 
circulation of the blood, a dry and coated tongue, 
and a dry pharynx. The negative result of clinical 
tests and the presence of a painful tumefaction in the 
right lumbar region, as well as leucocytosis, raised 
the suspicion of a pararenal abscess. At the opera- 
tion the roundish and painful mass appeared to be 
localized in the right lobe of the liver, which was 
swollen and presented grayish spots. The patient 
died in a septic condition. The post-mortem examin- 
ation showed a virulent splenohepatoganglial lym- 
phogranulosis with abdominal localization. The 
lungs were pale. The liver was enlarged especially in 
the right lobe and was soft with a gray-yellowish 
color; the cut surface presented gray spots and many 
granular nodes which gave to the tissue a marbled 
appearance. The spleen was enlarged in volume and 
consistency; the splenic pulp showed small white- 
yellowish nodes and a large yellow mass. From the 
past history of the patient it appeared that one year 
before she had complained of anorexia, weakness, and 
increasing emaciation. ‘This may prove that the 
patient came to the hospital in the acute stage ot the 
disease. In the opinion of Ziegler the lymphogranu- 
loma is a histopathological form which needs a care- 
ful clinical examination for diagnosis. The lympho- 
granuloma may appear in different forms: plasma- 
cellular, eosinophilic, and neoplastic. 

Favre and Croizat divide the clinical course of the 
disease into three stages: initial, static, and healing 
stages. The second stage can be divided into an 
inflammatory or exudative phase and a pseudo- 
neoplastic or productive phase. 

All of the acute forms reported in the literature 
and the case of the author may be referred to the 
second, the pseudoneoplastic or productive phase. 
The inoculation of lymphogranuloma fragments into 
the guinea pig reproduced the disease perfectly. In 
the successive phase, however, the affection became 
so serious that the guinea pigs died, not on account 


of the granuloma, but on account of the septic con- 
dition. NEtpa CassuTo. 


Wolfson, S. A., Reznick, S., and Gunther, L.: 
Early Diagnosis of Malignant Metastases to the 
Spine. J. Am. M. Ass., 1941, 116: 1044. 


When roentgen evidence of metastases is demon- 
strable in the spine the lesion is far advanced and the 
optimum time for treatment has passed. It has been 
shown by others that the spongiosa of the vertebral 
body can be almost entirely replaced with metastatic 
tissue without abnormal roentgenological findings. 
In fact, only when at least 1 sq. cm. of the cortex of 
the vertebra has been destroyed will the lesion be 
detectable with the x-rays. For this reason the 
authors urge that the diagnosis of malignant metas- 
tases to the spine be made on certain clinical and 
laboratory data in order that symptomatic relief 
might be obtained early with adequate roentgen 
therapy. 

The early diagnosis of spinal metastases is made 
on (1) the character of the pain, (2) the increase in 
erythrocyte sedimentation, and (3) the elevation of 
serum phosphatase. 

The pain produced by metastatic lesions is a root 
type of pain, i.e.. it is usually limited to definite 
segments, and it is aggravated by coughing, sneezing, 
straining, bending, and jarring. The pain is constant 
and intense. The patient is reluctant to move once 
a relatively comfortable position is attained. Per- 
cussion tenderness over the involved vertebra is 
constantly present. In contrast to the above symp- 
toms, the pain associated with spinal osteo-arthritis 
usually has a wide area of distribution, it varies in 
intensity, percussion tenderness is not present, and 
the patient is constantly turning and changing 
positions because motion affords relief. 

The erythrocyte sedimentation rate is almost 
invariably increased when metastases exist, and 
usually it is greatly increased. This change takes 
place quite early and is a constant and dependable 
sign. 

The elevated serum phosphatase, when present, is 
considered a significant finding. The phosphatase is 
almost always elevated when osteoblastic activity, 
which results from certain metastatic lesions, is 
present. With osteoclastic lesions the serum phospha- 
tase may be normal, but is frequently elevated. 
Interval determinations of the phosphatase levels 
are advocated as a steady rise is of particular sig- 
nificance. 

The authors believe that if a patient has, or has 
had, a proved primary malignant lesion and com- 
plains of a root type of pain, with findings of an 
elevated sedimentation rate, and/or an elevated 
serum phosphatase, a diagnosis of malignant metas- 
tases of the spine may be made irrespective of the 
roentgenological findings, and roentgen treatment 
should be instituted. 

Four case reports illustrating the various diagnos- 
tic points are presented in detail. 

Luter H. Wotrr, M.D. 
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Tinozzi, F. P.: An Angioblastic Sarcoma Originat- 
ing in Granulation Tissue (Su di un sarcoma 
angioblastico sorto su tessuto di granulazione). 
Rassegna internaz. di clin. e terap., 1940, 21: 811. 


There has been a great deal of discussion of tumors 
resulting from trauma. The author presents a case 
bearing on the question. 

The patient was a man of fifty-five who about a 
year before he came for examination had suffered a 
severe lacerated and contused wound on the middle 
third of the left leg. He treated it himself simply 
by bandaging for a time, after which it was left 
uncovered. It did not begin to cicatrize for about 
three months and during this period there was a 
scanty yellowish exudate and frequent hemorrhages. 
When the wound was only partly cicatrized a little 
fleshy swelling appeared in it and gradually grew 
until it reached its present size, that of a mandarin, 
slightly flattened in the anteroposterior diameter. 
When he came for examination the patient was in 
good condition; reactions for syphilis and tubercu- 
losis were negative. The tumor was movable on the 
underlying bone; it was slightly less hard than con- 
tracted muscle. Under local novocaine anesthesia it 
was removed, together with a large area of the sur- 
rounding skin. Recovery was uneventful. Histo- 
logical examination showed angioblastic sarcoma. 

The author discusses the possible reasons for this 
development of a tumor in the granulation tissue of 
a wound. Very evidently in this case there was an 
etiological relationship between the trauma and the 
tumor. It is possible that in tissue subjected for a 
long time, as in this case, to alterative and reparative 


processes, substances appear which stimulate the 
tissues to neoplastic growth. In this case contribut- 
ing factors to such tumor-producing irritation were 
the neglect of the wound, its slow healing, the 
repeated hemorrhages, and the fact that there was 
probably a mild pyogenic infection during the slow 


process of healing. Aubrey G. Morcan, M.D. 


GENERAL BACTERIAL, PROTOZOAN, AND 
PARASITIC INFECTIONS 


O’Meara, R. A. Q.: A New Concept of the Toxemia 
of Diphtheria; Why Modern Antitoxin Fails— 
Avidity of Antitoxin—Toxin-Antitoxin Action. 
Lancet, 1941, 240: 205. 

Attention is called to the failure of modern anti- 
toxin to cope with diphtheritic intoxication as 
effectively as did the early antitoxin. Comparison of 
the clinical results obtained shows that in the 
development of antitoxin some essential factor has 
been missed. 

The author presents a new concept of the nature 
of diphtheria toxemia and of successful, specific 
treatment. Diphtheria toxin is composed of two 
substances, A and B. The former, highly lethal for 
the guinea pig and present in large amounts in Park- 
Williams No. 8 toxin, is produced only in small 
amount in the body of the diphtheria patient although 
it has been assumed that excessive amounts are 
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responsible for hypertoxic diphtheria. The latter, 
although present in small amount in laboratory 
toxin, is responsible for hypertoxemia. Substance B 
promotes the penetration of the tissues by sub- 
stance A and when present in excess leads to great 
increase in size of the local lesion, in the accompany- 
ing gelatinous edema, in the necrosis produced, and 
in the tendency for wasting and paralysis later. 

In antitoxin there are two corresponding anti- 
bodies. Ordinary antitoxin contains a high propor- 
tion of the antibody to Substance A but is deficient 
in antibody to Substance B. Use of this type of anti- 
toxin in hypertoxic diphtheria fails to produce 
neutralization of Substance B. Dissociation of toxin 
from its combination with antitoxin occurs on dilu- 
tion in the body and the toxemia continues almost 
unabated. The effectiveness of antitoxin depends on 
its power to neutralize Substance B. The treatment 
of the toxemia requires antitoxin rich in the anti- 
body to Substance B. Wa ter H. Napter, M.D. 


Roseman, E., and Aring, C. D.: Encephalopathy 
Associated with Sulfamethylthiazole Therapy. 
New England J. Med., 1941, 224: 416. 

A syphilitic negro, who worked as a shaker in a 
lead factory, was given heavy dosage of sulfamethyl- 
thiazole for lobar pneumonia and died on the sixth 
day in the hospital. Autopsy showed hemorrhagic 
encephalopathy with the focal perivascular hemor- 
rhages confined to the gray matter of the cerebral 
hemispheres and the nuclear structures of the brain 
stem. Paut Starr, M.D. 


DUCTLESS GLANDS 


Pallos, K. von: Organic Changes in Rats Treated 
with Massive Doses of Synthetic Estrogenic 
Substance. The Toxic Effects of Synthetic 
Estrogenic Substances (Organveraenderungen bei 
Ratten, welche mit groben Mengen synthetischer 
oestrogener Stoffe behandelt wurden. Die toxische 
Wirkung der synthetischen oestrogenen Stofie). 
Arch. f. Gynaek., 1940, 170: 372. 

The claims made by various authors that severe 
toxic effects were produced through the use of syn- 
thetic estrogenic substance induced this author to 
test the effects of 8 different estrogenic substances on 
the liver, kidney, suprarenal gland, and the stomach 
of rats and to compare the effects with those follow- 
ing the use of natural follicular hormone and olive 
oil, which was employed as a vehicle. The experi- 
mental animals were given the various substances 
from twenty-eight to thirty-two days, orally or sub- 
cutaneously in daily doses of 1 mgm. 

After the administration of the synthetic sub- 
stance there occurred in the liver an extensive gly- 
cogen depletion and, further, a fatty degenerative 
change involving and extending from the central 
zone of the lobule to the periphery. There was ob- 
served in the kidneys a fatty deposit in the epithelial 
cells of both the straight and convoluted tubules. 
To be sure, the same manifestations were observed 
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after follicular hormone and olive oil administra- 
tion, but to a lesser degree. 

In the opinion of the author the effects can be con- 
sidered toxic only when the toxicity is widespread 
and observed in many experimental animals. Liver 
necroses or changes which point to a toxic paren- 
chyma injury of the liver or to the presence of ic- 
terus, in contrast to the findings of other observers, 
were not noted. 

The synthetic estrogen caused a marked degen- 
eration of the lipoid-containing cells and a marked 
dilatation of the capillaries of the suprarenal cortex. 
Hemorrhage into the cortical substance was also 
observed. Natural follicular hormone exercised a 
similar effect, with the exception of the hemorrhage. 
All of the described changes were reversible. 

In a supplement reference is made to a recently- 
published work of Kreitmair and Sieckmann, in 
which it is stated that estrogenic substance up to 
1o mgm. daily was administered to rats for thirty-six 
days, and likewise no necrosis or icteric changes in the 
liver or kidneys, as described by Gumbrecht and 
Loeser, could be confirmed. As an essential toxic ef- 
fect, these authors found an irreversible fallin erythro- 
cytes and hemoglobin; however, up to the present 
time this applies only in the case of dogs. 

(TscHerNE). H. HorrMan Grosk oss, M.D. 


Mark, J., and Biskind, G. R.: The Effect of Long- 
Term Stimulation of Male and Female Rats 
with Estrone, Estradiol Benzoate, and Testo- 
sterone Propionate Administered inPellet Form. 
Endocrinology, 1941, 28: 465. 

The authors report extensive studies on the 
changes that occur in the endocrine and genital 
organs of male and female rats under the influence of 
pellets of estrone, estradiol, and testosterone pro- 
pionate. 

Intact females treated with estrone pellets show 
cornified vaginal smears for long periods interspersed 
with short periods of anestrum. Estradiol pellets 
produced similar changes. Precancerous breast 
changes occurred in one rat and definite adenocar- 
cinoma in another. 

Castrate female rats showed continuous vaginal 
cornification for an average of one hundred and 
fifty-four days following the introduction of one 
estrone pellet. In this group large colloid-filled 
thyroid acini lined with cuboidal cells were noted. 

Testosterone propionate pellets in adult female 
rats for thirty-six days produced diminution of 
ovarian, uterine, adrenal, and hypophyseal weights 
with inhibition of ovarian cycles and absence of 
corpora lutea. A similar group of rats which received 
testosterone propionate for fifty days followed by a 
period of one hundred and eighty days to allow 
restitution to normal showed anestrous smears for 
more than sixty days after the calculated disappear- 
ance of the hormone. At the termination of the 
experiment corpora lutea were present in the ovaries 
and the organs were normal in weight and micro- 
scopic structure. 


Estradiol benzoate and testosterone propionate 
given simultaneously to thirty-day-old females pro- 
duced squamification of the vaginal smears for an 
average of one hundred and twenty-seven days. The 
hypophysis proceeded to enlarge. The same effect 
was noted in females who were previously pregnant 
and who were treated with estrone and testosterone 
propionate. The ovaries showed infantile follicles 
and no corpora lutea. The anestrous state in the 
castrate female rats was not altered by testosterone 
propionate. 

In thirty-day-old males testosterone propionate 
and estradiol resulted in marked testicular atrophy. 
In adult males the atrophy was likewise marked and 
involved particularly the spermatogenic elements. 
The changes in organ weights and microscopic struc- 
ture occurring in adult male rats following testo- 
sterone propionate administration are reported. 

In these experiments about soy of testosterone 
propionate were absorbed per day and only 7.9¥ of 
estrone. The rate was not affected by the site of 
introduction, the physiological need of the animal, 
or the simultaneous introduction of both pellets. 

Joun A. Grus, M.D. 


Greene, R. R., and Brewer, J. I.: The Relation of 
Sex Hormones to Tumors of the Female Repro- 
ductive System. Am. J. Roentgenol., 1941, 45: 426. 


This article constitutes a detailed review of a 
large volume of literature. Estrogens have a definite 
influence on the formation of true tumors in certain 
experimental animals; there are, however, species 
and intra-species differences. There is also an im- 
portant quantitative factor. On a weight-for-weight 
basis, with the dosage used by many workers to 
induce carcinoma of the breast in the mouse, a 
human female would have to be given about 17.1 
mgm. of estradiol benzoate daily to produce a similar 
lesion. The monkey, which is much closer to man 
than most of the other experimental animals which 
have been used, has exhibited no malignant breast 
changes after the administration of very large daily 
doses of estrogens. Treatment in many of the 
experimental animals must be extended over a long 
period of time; in the mouse, the period represents 
from one-tenth to one-half of the total life span of 
the animal. 

Experimental work with carcinoma of the breast 
has demonstrated that estrogens are important in 
the development of breast carcinoma only in those 
strains of mice in which carcinoma of the breast 
appears spontaneously. There is little evidence that 
estrogens will induce carcinoma of the breast in the 
rat. In the human female, proof of the etiological 
importance of estrogens in the development of car- 
cinoma of the breast is lacking, although many 
reports suggest that an interrelationship exists. 

There are divergent opinions in regard to the 
importance of roentgen castration in carcinoma of 
the breast in menstruating women. Trout, however, 
has reported 15 patients in whom one breast was 
removed for carcinoma and who later became preg- 
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nant. Thirteen of these developed carcinoma in the 
remaining breast and 12 died promptly. 

Epithelial changes have been produced in the 
cervix of experimental animals with estrogens. Some 
epithelial changes have been observed in the human 
female, apparently the direct result of estrogenic 
substances. Although there is suggestive evidence 
that estrogens have produced carcinoma of the 
cervix in the mouse this is not true in any other 
experimental animal. There is very meager evidence 
that estrogens are a factor in the development of 
carcinoma of the cervix in the human female. 

Both experimental and clinical evidence indicates 
that endometrial hyperplasia and squamous-cell 
metaplasia are the direct result of estrogenic stimu- 
lation. There is no evidence, however, that estrogens 
have produced carcinoma of the endometrium in 
experimental animals. Despite the suggestion of 
numerous clinical reports of a close association 
between estrogenic stimulation of endometrial tissue 
and the development of carcinoma in these tissues 
there is no definite evidence that such an association 
exists in the human. 

Fibromyomas have been produced in guinea pigs 
and rabbits by the administration of estrogens, but 
lesions have not been produced in other experimental 
animals. There is some evidence that in the human 
being estrogens are effective in the development of 
fibromyomas and endometriosis. There is evidence 
that the estrogens are essential for the growth of 
these lesions once they are established. 

The authors conclude that the cause of certain 
tumors in certain animals has been definitely estab- 
lished. They include among these causes the admin- 
istration of certain doses of estrogens for certain 
periods of time in the production of special tumors 
in the mouse, rat, guinea pig, and rabbit. They do 
not believe that there is sufficient evidence to estab- 
lish that any one factor, such as estrogens, is the sole 
important etiological agent in the production of 
malignant or non-malignant tumors in the human 
female. C. Ocusner, M.D. 


HOSPITALS: MEDICAL EDUCATION AND 
HISTORY 


Fifty Years of Surgery: Review of the Fiftieth Anni- 
versary Number. Am. J. Surg., 1941, 51: 1-308. 


The American Journal of Surgery, in the issue of 
January, 1941, commemorates its fiftieth year of 
publication. First published under the name of the 
American Journal of Obstetrics and Gynecology at 
Kansas City, Missouri, its name was changed four- 
teen years later, and it since has become one of the 
standard American surgical periodicals. The editors 
now look back on these fifty years and find it an era 
replete with important events and trends with which 
to endow this number. The contributors to this vol- 
ume are known to all American physicians, and the 
editors have wisely given them a wide latitude to 
deal with their subjects in an authoritative manner. 
Granted that the past fifty years certainly surpasses 


any other period in the development of American 
medicine, this issue, then, becomes a work of con- 
temporary medical history. 

The medical educators of the era, fighting igno- 
rance and selfishness both within and without the 
profession, wrought a great change which served as 
the background for much of the progress of this 
period. The many student-fee-supported medical 
schools are gone, and the schools of today are in- 
tegral parts of universities supported by endowment, 
whereby the student actually pays only a small part 
of the cost of his education. These endowments serve 
for the maintenance of laboratories, libraries, dis- 
tinguished professorships, university hospitals, and 
the like—all developments of this period. 

Ray Lyman Wilbur, long a writer in the field of 
medical education, looks back on the processes that 
made this change possible and, after reviewing them, 
warns that such forces are labile forces which will 
continue to require the thought and guidance of 
those responsible for this phase of medicine in the 
next era. 

The evolution of the surgical interneship is dis- 
cussed by the Dean of Long Island Medical School, 
J. A. Curran. Beginning with the early days of the 
period under discussion, he speaks of the trials of 
newly graduated students in their attempts to per- 
form the surgery required in their practice. Most of 
them worked immediately upon their graduation 
from medical school, and a rare few were skillful and 
artful enough to become surgical specialists in later 
years. It became apparent to many that this was as 
unsatisfactory to the doctor and to the profession 
as it was at times to the patient, and the general 
trend toward interneship and advanced training in 
the specialty got under way. It was Halsted and the 
Hopkins group, Curran tells us, who gave the long 
term surgical training its first impulse. It has de- 
veloped now to the point where surgical organiza- 
tions, namely, the American College of Surgeons and 
the American Board of Surgery, together with the 
other specialty Boards, are taking an active interest 
in the student who indicates his desire for advanced 
training in any field. Lists of approved residencies 
are available, and it is now possible for most of the 
Board applicants to have attained the requisite 
training. 

Matas and Heyd, in writing of the evolution of 
surgery and its work, strike the same vein in which 
a number of “doctor books” were written for lay 
consumption during the past few years. Matas, of 
course, has practiced surgery actively during the 
entire era under discussion, and the narrative first 
person style with which he wrote this chapter adds 
enjoyment to the benefit one derives from reading it. 

Few of the readers of this Journal, or of any other, 
have failed to be influenced in one way or another 
by the origin and progress made by the certifying 
specialty Boards. Beginning with the formation of 
the American Board of Ophthalmology in 1916, 
Paul Titus, Secretary of the Advisory Board for 
Medical Specialties, reviews the circumstances re- 
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lating to the formation of these societies, and the 
role that the fifteen of them are playing in current 
medical practice. The surgical societies, both exclu- 


’ sive and inclusive kinds, have been important factors 


in the development of American Surgery. The largest 
of these, and perhaps the one with activities which 
touch the daily life of most doctors, is the American 
College of Surgeons. Michael Mason explains the 
tempestuous origin of the College and outlines its 
organization and the scope of its many activities. 
The American Surgical Association and the Southern 
Surgical Association are described by prominent mem- 
bers of each of these societies. The Central Surgical 
Association, newly organized by the surgeons in the 
central United States and the adjacent Canadian 
Provinces, held its first meeting just after the publi- 
cation of this volume and hence is not mentioned. 

What has transpired in the field of hospital ad- 
ministration in the past fifty years is told by Blue- 
stone of New York. The response of hospitals to 
surgical and economic changes of the era has brought 
this phase of medical practice into the category of 
big business. The changes wrought in the hospitals 
by the demands of the specialties is another interest- 
ing feature described by him. 

Whatever field of surgery the reader holds pre- 
eminent, he will find its history and development 
outlined in further chapters written by eminent 
authorities in each section. This commemorative 
volume thus offers the busy practitioner a contem- 
porary history of surgery, and since all too few op- 
portunities are given us to read of the cultural phase 
of our profession, it should be on the ‘‘must”’ list 
of every physician. James K. Stack, M.D. 


Hunter, J. B.: The Emergency Medical Service and 
the Future. Brit. M.J., 1941, 1: 326. 


The Emergency Medical Service in the Ministry 
of Health was developed early in 1939 to meet the 
special conditions that were expected to arise in this 
war. The Hospitals War Committee, comprised of 
members of the staff of the London teaching hos- 
pitals, combined with the Voluntary Hospitals Com- 
mittee to join with the Ministry of Health to arrange 
for medical care under war conditions. The result 
was the division of London into 12 Sectors, with one 
teaching hospital in each to control the whole sector. 
The rest of England was divided into Regions, each 
independent of each other, so that all districts could 
function separately if cut off from the rest of the 
country. A number of E. M. S. hospitals were 
included in each Sector and were staffed to a certain 
extent by doctors and nurses from the dominating 
teaching hospital. Hut hospitals had to be built 
about a nucleus of pre-existing hospitals, many of 
them previously mental institutions. The problems 
of additional beds, equipment, and staff under ex- 
panding needs had to be solved. Arrangements had 
to be made for rapidly transporting casualties not 
only from the scene of incident but also for inter- 
hospital evacuation, so that central hospital beds 
could be kept available in the event of air raids. 


The experience of the E. M. S. in the present 
emergency has brought a new conception in medical 
service, viz. the decentralization of the treatment of 
urban sick. The purpose would be to minimize 
overlapping and reduplication of many services in 
the urban centers, where the poor are well cared for, 
and to set up adequate hospital service in the coun- 
try districts. The doctor will have to assume execu- 
tive authority in the regional scheme rather than 
leave measures for improved health to lay commit- 
tees. 

A broad outline of the regional scheme is as 
follows: 

A series of small urban hospitals with full out- 
patient departments in the urban districts; outside 
of these districts in the country, one or more large 
central hospitals providing accommodation and 
facilities for all specialties and dealing only with the 
acute sick on the same pattern as the large voluntary 
hospitals that we know today. Further afield, 
depending on geographical circumstances, a number 
of satellite hospitals receiving the more chronic type 
of cases; and in each region convalescent homes for 
children and adults. The acute case would be dealt 
with at the urban hospital, but would be transferred 
as soon as possible. Some large central body would 
be created to pool the financial resources of the 
various hospitals and so link them up with the re- 
gional scheme. 

Since surgery plays an important part in a scheme 
such as this, the necessity for the maintenance of 
high standards for the qualification of men in surgery 
is paramount. The surgeon must lead in the recon- 
struction of the present hospital set-up. 

Epwin J. Putasxi, M.D. 


Korbuly, G.: Semmelweis, in the Notes of His 
Contemporaries (Semmelweis, in den Aufzeich- 
nungen seiner Zeitgenossen). Orvosképzés; 1940, 30: 
625. 

Because the intimate friends of Semmelweis 
passed away early, and also perhaps because he lived 
estranged from many competent personalities whose 
duty it might have been to remember him after his 
death, we are scarcely informed about the private 
life of this great man. In the statistics of the City 
of Budapest it is reported that he left no personal 
property. His Open Letters which were published in 
the Hungarian Journal Orvosi Hetilap, created hos- 
tile feelings in his colleagues, and his own pupil, 
Josef Fleischer, remarked in his memorial speech, 
“‘his aggressive nature destroyed every success’’; he 
was not even liked by his pupils. 

Later, Réznarozky, Professor of Gynecology at 
the University, remarked that Fleischer was prac- 
tically the only one who remained a follower of 
Semmelweis’ doctrine through a period of years. In 
the year 1870, Johann Ambré, Director of the Insti- 
tute for Obstetric Midwives in Pozsony, loudly pro- 
claimed the doctrines of Semmelweis and discussed 
them in the preface of his book which was published 
in the Slovakian language. 
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All manuscripts of these doctrines have been lost, 
and only 5 of his many letters are preserved in the 
original; among them is the letter which he addressed 
to the Hungarian Academy of Science in 1860, in 
which he reported that he had succeeded in discov- 
ering the real cause of the dreadful disease, and how 
to prevent its occurrence. An English letter, accom- 
panying his principal work which he sent to his friend 
and follower, Charles Routh in England, is of inter- 
est. The Hungarian psychiatrist, Professor Schaffer, 
recently deceased, remarks in his book, The Psychic 
Life of Semmelweis, that his personality represented 
a mixed type, a crossing between a cycloid somatic 
and a schizoid psychic type. 

Years passed after Semmelweis’ death before he 
was acclaimed abroad. Kussmaul remembers him 
affectionately in his Memories from the Youth of an 
old Physician. Siebold was one of his good friends, 
but in spite of this fact, Semmelweis wrote to Siebold 
later: ‘‘ Your doctrine leads to the murder of women 
in confinement, and since I have irrevocably decided 
to end this murder, I shall openly oppose your mur- 
derous errors.”” In 1890, one of his pupils in Buda- 
pest wrote in the technical journal Gyégydszat the 
following about Semmelweis: ‘‘ His lectures were not 
systematic. His interest was centered in his dis- 


covery, and therefore he skipped everything in his 
lectures in order to quickly reach the opportunity to 
discuss puerperal fever. His pupils were not in- 
formed on the basic ideas of obstetrics and therefore 
they could not become interested in the further prog- 
ress of this science. His lectures took place in front 
of empty benches.” 

His nephew, Professor Mueller, wrote about him: 
“Wherever possible he explained to everyone, with 
growing excitement, the infallibility of his theories; 
he would stop his colleagues on the street and refute 
his adversaries with a loud voice.” His faithful 
friend Markusovszky recognized his true greatness 
and also wrote about him. His pupil Fleischer ex- 
pressed his feelings regarding Semmelweis in his 
Memorial Speech in these words: ‘‘ He was the best, 
most honest, most noble human being, friend and 
colleague.”’ His friend and follower Charles Routh 
wrote in 1906, on the occasion of the unveiling of the 
Semmelweis Monument: “‘I feel that few great men 
like he lived in the field of our science. It hurts me 
deeply that some failed to appreciate him; now, how- 
ever, his discovery is approved by every physician.” 
We know now that no one loved his patients better 
than he, who, fighting for truth, sacrificed every- 
thing. (Fe.tx GAL). Httpa H. WHEELER. 
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